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CLAIMS 



[Claim(s)] 

[Claim 1] The lens barrel which is equipped with the following and characterized by changing to the 2nd state where secede from the 
aforementioned driving member and a cam action is carried out by the aforementioned 2nd cam cylinder from the 1st state which the 
aforementioned lens attachment component moves to the aforementioned driving member by which a cam action is carried out by the 
aforementioned 1st cam cylinder by one-drive with this driving member in contact with the direction of an optical axis. The lens 
attachment component which can move in the direction of an optical axis. Driving member in which the aforementioned lens 
attachment component, and contact and secession are [ that it can move in the direction of an optical axis, and ] possible. The 1st cam 
cylinder which carries out the cam action of this driving member in the direction of an optical axis by carrying out relative rotation 
with the aforementioned driving member by the ch-cumference of an optical axis. It is the 2nd cam cylinder in which a cam action is 
possible in the direction of an optical axis about this lens attachment component by being able to move m the direction of an optical 
axis to the aforementioned 1st cam cylinder, and carrying out relative rotation with the aforementioned lens attachment component by 
the circumference of an optical axis. 

[Claim 2] It is the lens barrel according to claim 1 characterized by moving in the direction of an optical axis while the 
aforementioned lens attachment component and the aforementioned driving member move in the direction of an optical axis, without 
rotating by the circumference of an optical axis and the aforementioned 1st cam cylinder and the aforementioned 2nd cam cylinder 
rotate by the circumference of an optical axis. 

[Claim 3] It is the lens barrel according to claim 1 characterized by for the aforementioned lens attachment component and the 
aforementioned driving member moving in the direction of an optical axis, rotating by the circumference of an optical axis, and the 
aforementioned 1st cam cylinder and the aforementioned 2nd cam cylinder moving in the direction of an optical axis, without rotatmg 
by the circumference of an optical axis. 

[Claim 4] It is the lens barrel according to claim 1 characterized by the aforementioned 1st cam cylinder bemg an attitude cylinder of 
the following latter part of the aforementioned 2nd cam cylinder among two or more steps of attitude cylinders which can move in the 
direction of an optical axis. 

[Claim 5] It is the lens barrel according to claim 4 which has three steps of attitude cylinders and is characterized by the 
aforementioned 2nd cam cylinder bemg an attitude cylinder of the forefront stage. 

[Claim 6] The aforementioned lens attachment component is a lens barrel according to claim 1 characterized by being a call side 1st in 
the state of the above, driving, and driving by the wide side 2nd in the state of the above. 

[Claim 7] The lens barrel which is equipped with the following, and the aforementioned lens attachment component contacts the 
aforementioned driving member by which a cam action is carried out by the aforementioned cam cylinder in the direction of an optical 
axis, and is characterized by changing to the 2nd state of seceding from the aforementioned driving member and moving in the 
direction of an optical axis from the 1st state which carries out path fitting and moves by one-drive with this driving member. The lens 
attachment component of the shape of a ring which can move in the direction of an optical axis. Driving member of the shape of a ring 
in which the aforementioned lens attachment component, and contact and secession are [ that it can move in the direction of an optical 
axis, and ] possible. The cam cylinder which carries out the cam action of this driving member in the direction of an optical axis by 
carrying out relative rotation with the aforementioned driving member by the circumference of an optical axis, the secession operation 
which you are [ operation ] members other than the aforementioned cam cylinder, and makes it move in the direction which makes the 
aforementioned lens attachment component secede from the aforementioned driving member in the direction of an optical axis ~ a 
member 

[Claim 8] The aforementioned lens attachment component is a lens barrel according to claim 7 characterized by being supported by 
the member of the shape of an arm prolonged in the direction of an optical axis. 

[Claim 9] The lens barrel according to claim 7 to which the aforementioned secession operation member is characterized by being the 

cam cylinder m which a cam action is possible in the direction of an optical axis about this attachment component by carrying out 

relative rotation with the aforementioned lens attachment component by the circumference of an optical axis. 

[Claim 10] The lens barrel according to claim 7 characterized by the aforementioned secession operation members being the heights 

which it is formed [ heights ] in a fixed cylinder or this fixed cylinder part material, and move this lens attachment component in the 

direction of an optical axis in contact with the aforementioned lens attachment component. 

[Claim 1 1] The camera characterized by having a lens barrel according to claim 1 to 10. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] This invention relates to the optical instrument using the lens barrel and this which 
drive a lens attachment component in the direction of an optical axis. 

[0002] . 
[Description of the Prior Art] The general lens barrel is performing all lens-barrel flexible operation between wide and collapsing from 
the call by always inserting in the cam groove prepared in one of the cam cylinder by which the cam pin on the lens attachment 
component holding each lens group and the cam pin on a move cylinder make multi-stage, or rectilinear-propagation cylinders as 
proposed by JP,09-21 1294,A. 

[0003] Moreover, it gears to the call side cam groove by which the cam pin only for call sides and the cam pin only for wide sides 
were prepared on one lens attachment component at the one cam cylinder inside, and a wide side cam groove, and the overall length of 
a cam cylinder is shortened because divide the cam groove during a wide - call two and it carries out a parallel arrangement on one 
cylinder as proposed by JP,08-313788,A. 

[0004] , ^ 

[Problem(s) to be Solved by the Invention] However, in above-mentioned JP,09-21 1294, A, since the cam groove used for one cylinder 
from a call to wide and collapsing is arranged continuously, the overall length of a cam cylinder with the cam groove is decided by the 
length of a cam groove, and the lens-barrel overall length at the tune of collapsing cannot be made compact with it. 
[0005] Moreover, the portion by which the pin of a lens attachment component has been arranged in order to detach the cam pin the 
cam pin for a call and for wide in the direction of an optical axis on a lens attachment component and to arrange, although the cam 
groove was divided two on one cam cylinder in above-mentioned JP,08-313788,A and being arranged becomes long in the direction 
of an optical axis, and it was hard to make a lens barrel compact. 

[0006] Then, this invention makes it possible to shorten the overall length at the time of lens-barrel collapsing, and its flexibility of the 
cam design about lens group movement at the time of zooming is high, and it also auns the precision of a lens-barrel at offering a good 
lens barrel. 
[0007] 

[Means for Solvmg the Problem] In order to attain diis purpose, the lens barrel of the 1st invention The lens attachment component 
which can move in the direction of an optical axis, and the driving member in which a lens attachment component, and contact and 
secession are [ that it can move in the direction of an optical axis, and ] possible. This driving member is movable in the direction of 
an optical axis in the direction of an optical axis to the 1st cam cylinder which carries out a cam action, and the 1st cam cylinder by 
carrying out relative rotation with driving member by the circumference of an optical axis. It has the 2nd cam cylinder in which a cam 
action is possible in the direction of an optical axis for this lens attachment component by canying out relative rotation with a lens 
attachment component by the circumference of an optical axis. 

[0008] And it changes to the 2nd state where secede from driving member and a cam action is carried out by the 2nd cam cylinder 
from the 1st state which this lens attachment component moves to the driving member by which a cam action is carried out by the 1st 
cam cylinder by one-drive with this driving member in contact with the direction of an optical axis. 

[0009] Since a lens attachment component moves m the direction of an optical axis in the 1st state in the inside of the 1st cam cylinder 
according to expansion and contraction of a lens barrel and it moves in the direction of an optical axis by this in the inside of the 2nd 
cam cylinder which moves in the direction of an optical axis to this 1st cam cylinder in the 2nd state, movement magnitude of this lens 
attachment component can be enlarged. 

[0010] Furthermore, in the 1st state, the lens attachment component moved in the direction of an optical axis based on tiie engagement 
operation with the cam groove prepared in the 1st cam cylinder, in the 2nd state, divided the cam groove for moving this lens 
attachment component into two cam cylinders, and provides it so that it may move in the direction of an optical axis by engagement 
operation with the cam groove prepared in the 2nd cam cylinder. 

[001 1] carrying out - the [ these / 1st / and ] ~ the overall length of the lens barrel which has 2 cam cylinders can be shortened the 
[ moreover, / these / 1st / and ] - since the cam groove prepared in 2 cam cylinders can be designed independently, the flexibility of a 
cam design improves 

[0012] Moreover, the lens barrels of the 2nd invention are members other than the lens attachment component of the shape of a ring 
which can move in the direction of an optical axis, the driving member of the shape of a ring in which a lens attachment component, 
and contact and secession are possible, the cam cylinder that carries out the cam action of this driving member in the direction of an 
optical axis by carrying out relative rotation with driving member by the circumference of an optical axis, and a cam cylinder, and 
have the secession operation member which moves in the direction which makes a lens 

[0013] And it changes to the 2nd state of seceding from drivmg member and moving iii the direction of an optical axis from the 1st 
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state in which this lens attachment component carries out path fitting in contact with the direction of an optical axis and which it 
moves to the driving member by which a cam action is carried out by the cam cylinder by one-drive with this driving member. 
[0014] Thereby, in the 1st state, since path fitting is carried out and a lens attachment component moves to driving member, it can 
prevent the backlash to a perpendicular direction to the optical axis of this lens attachment component. Therefore, the eccentric 
precision of the lens held by this lens attachment component can be raised. 
[0015] 

[Embodiments of the Invention] (The l st-operation form) Drawing 1 - drawing 9 -show the composition of the lens barrel which is the 
1st operation form. Drawing 1 is the block diagram of the lens barrel of a call side infinite state, a cross section and (b) reach head 
cylinder 102, and (a) is the inside development of the 2nd differential cylinder 140. 

[0016] Drawing 2 is the outside development of the fixed cylinder 135. Drawing 3 is the outside development of the 1st differential 
cylinder 136. Drawing 4 is the outside development of the rectilinear-propagation guide cylinder 139. Drawing 5 is the outside 
development of the 2nd differential cylinder 140. By drawin g 2 - drawing 5 , it sees to the direction of an optical axis, and the main 
part sense of a camera, and the angle of the level left is shown as 0 degree. 

[0017] Drawing 6 is the schematic diagram which saw the shutter cope plate 105 from the transverse plane, and has shown the 
composition when being a solid line and opening composition when the shutter wing 106,107 carries out a close by-pass bulb 
completely fully with the alternate long and short dash line, drawing 7 , drawin g 8 , and drawin g 9 - tele - the lens barrel of a wide 
intermediate state, a wide side near state, and a collapsing side near state is shown, respectively 
[001 8] The composition of a lens barrel is first explained roughly using drawing 1 . 

[0019] The 1st group lens attachment component to which 101 holds the 1st group lens 150, the head cylinder (the 2nd cam cylinder) 
of the cylinder with which 102 holds the 1st group lens attachment component 101, the 2nd group lens attachment component to 
which 103 holds the 2nd group lens, and 104 are the attitude cylinders of the short cylinder holding the 2nd group lens attachment 
component 103. the [ the 2-3rd groups guide bar 121 parallel to an optical axis at the rear of the attitude cylinder 104, and ] ~ 2 group 
bracing bar 104n (an explanation top — on the way ~ coming out - tiie cutting notation) is prepared 
[0020] 1 19 - the 3rd group lens 152 ~ holding - the upper part the 3rd - the 3rd group lens attachment component (lens 
attachment component) by which group cam-pin Al 19d has been arranged - While being fixed to opening hole 1 19a of the 3rd group 
lens attachment component 1 19 by pressing fit etc., 120 Guide pin bushing which has fitted in in the 2-3rd groups guide bar 121 and 
the direction of an optical axis fi-ee [ slidmg ], and 122 are the 3rd group bracing bars which hold notch 1 19b for engagement of the 
3rd group lens attachment component 1 19 fi-ee [ sliding of the direction of an optical axis ]. 

[0021] thus, the 3rd group lens attachment component 1 19— the [ with the 2-3rd groups guide bar 121 / a fitting operation and ] - it 
can move about in parallel with an optical axis by engagement operation with 3 group bracing bar 122 

[0022] the object for the 3rd group movement which 146 fitted that sliding of the dkection of an optical axis was fi*ee into the 2-3rd 
groups guide bar 121, and was prepared in the inside of the 2nd differential-cam cylinder 140 (the 1st cam cylinder) - the drive which 
has 3rd group cam-pin B146a which engages with cam-groove B140g - it is a piece (driving member) a drive - a piece 146 - the 
after-mentioned - like ~ the object for the 3rd group movement of 3rd group cam-pin B 1 46a and the 2nd differential-cam cylinder 
140 - it moves in the direction of an optical axis by engagement operation with cam-groove B140g 

[0023] 123e is the 3rd group Katayose ** spring arranged at the 3rd group guide bar 121 and the same axle, this 3rd group Katayose 
** spring 123e - an end - a variable-aperture pressor foot - to the member 118, the other end contacts the pressing section end face 
of the guide pin bushing 120 of the 3rd group lens attachment component 1 19, and is always energizing the 3rd group lens attachment 
component 1 19 at the direction of optical axis, and main part side of a camera 

[0024] the tele state of drawing 1 ~ the 3rd group lens attachment component 1 19 - 3rd group Katayose ** spring 123e - the 3rd 
group lens attachment component 1 19 - the main part side of a camera ~ going ~ pushing ~ this drive - the position of the direction 
of an optical axis is determmed by what a piece 146 catches this 3rd lens attachment component 119 for (contact) dius, the position of 
the direction of an optical axis of the 3rd group lens attachment component 1 19 ~ a drive ~ the state of the 3rd group lens attachment 
component 1 19 determined by contact operation with a piece 146 is called 1st state 

[0025] moreover, the 3rd group lens attachment component 119 - the after-mentioned ~ like - an intermediate state (refer to drawin g 
7 ) - this drive - it secedes fi-om a piece 146, and it changes, engagement to cam-groove A102k for the 3rd group movement prepared 
in the inside of the head cylinder 102 is started in a position 102kl, and engagement to cam-groove A102k for the 3rd group 
movement is maintained after this thus, the position of the direction of an optical axis of the 3rd group lens attachment component 1 19 
~ the 3rd - the state of the 3rd group lens attachment component 1 19 determined by engagement operation with group cam-pin 
Al 19d and cam-groove A 102k for the 3rd group movement prepared in the inside of the head cylinder 102 is called 2nd state 
[0026] While carrying out the back cope plate into which 123 fits fi-ee [ sliding of the 2-3rd groups guide bar 121 and the direction of 
an optical axis ], and 134 4th group lens 153 the 4th group lens attachment component currently held in the stowage of the back cope 
plate 123, and 136 and 140 ~ respectively - the [ the 1st and ] ~ 2 differential cylinders - They are the rectilinear-propagation guide 
cylinder which moves in [ 139 / the 1st differential cylinder 140 and the direction of an optical axis ] one, and the fixed cylinder which 
135 is fixed to the mam part of a camera with a screw etc., and supports a lens barrel. 
[0027] Next, the composition of a shutter is explained using drawing 1 and drawing 6 . 

[0028] 105 is a shutter cope plate and the rotation pivots 105a and 105b which support two shutter wings 106,107 free [ rotation ] to 
the circumference of the center-of-rotation hole 106a and 107a are formed in the optical-axis fi-ont side. The shutter cope plate 105 
holds the 3rd group lens attachment component 1 19 mentioned later. Moreover, the driven holes 106b and 107b for drive pin 108a 
(un-illustt-ating) of the shutter drive magnet 108 (un-illustrating) engaging with the shutter wing 106,107 are formed. 
[0029] Switching action of aperture opening 105c prepared in the circumference of the optical axis of the shutter cope plate 105 by 
carrying out the rotation drive of the shutter wing 106,107 by rotation of the shutter drive magnet 108 is performed, and proper 
exposure to a film (sensitization side) is performed, the shutter wing 106,107 - further, to the optical-axis front side, the wing 
dashboard 1 14 is arranged and the shutter wing 106,107 is held free [ sliding ] between this wing dashboard 1 14 and the shutter cope 
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plate 105 

[0030] The variable aperture 1 15,1 16 for carrying out adjustable control of the diameter of fiill open drawing by zooming is arranged 
at the optical-axis front side of the wing dashboard 1 14. The holes 11 5a and 11 6a (un-illustrating) established in the center of rotation 
of a variable aperture 11 5, 116 are being fixed to the rotation pivots 105a and 105b (un-illustrating) prepared in the above-mentioned 
shutter cope plate 105 free [ rotation ]. 

[003 1] For this reason, clearance holes 1 14a and 1 14b (un-illustrating) are formed in the wing dashboard 1 14 so that the rotation 
pivots 1 05a and 1 05b can be penetrated .1 1 8 - a variable-aperture presser foot— it is a member a variable-aperture presser foot - a 
member 118 holds a variable aperture 1 15,1 16 free [ sliding ] between the wing dashboards 1 14, and is being fixed to the shutter cope 
plate 105 with the screw etc. (un-illustrating) 

[0032] As mentioned above, each part article from the shutter cope plate 105 to the 4th group lens attachment component 134 
constitutes the 3rd and the 4th group lens unit which connoted the variable-aperture unit, the shutter driye unit, the unit for the 3rd 
group lens drive, and the 4th group lens. This photography system consists of the 4th group zoom lens which is made to move the 4th 
group lens 153 from the 1st group lens 150, respectively, and performs variable power, and consists of the zoom type from which it 
extracts as the 4th group lens 153, and an interval does not change with zooming. 

[0033] Next, engagement / fitting relation and its operation of a lens barrel are explained in detaiLusing drawin g 1 - drawin g 5 , 
[0034] Scalpel helicoid section 135a and gear roll-off 135b ( drawing2 ) are prepared in the inside of the fixed cylinder 135. On the 
other hand, as shown in drawing 1 and drawing 3 , male helicoid section 136a in which only the male helicoid was prepared, 
compound section 136b which the male helicoid and the rotation drive gear have compounded, and spur-tooth gear section 136c in 
which only a gear exists are prepared in the outside posterior part of the 1st differential cylinder 136. 

[0035] While the zoom drive gear 138 which minded [ compound section 136b of the 1st differential cylinder 136 and / spur-tooth 
gear section 136] the reducer style (un-illustrating) meshes, scalpel helicoid section 135a of the fixed cylinder 135 is carrying out 
helicoid engagement at male helicoid section 136a of the 1st differential cylinder 136, and compound section 136b. 
[0036] If it rotates from the zoom drive gear 138, the 1st differential cylinder 136 will be driven in the direction of an optical axis by 
helicoid engagement operation with male helicoid section 136a and scalpel helicoid section 135a of the fixed cylmder 135, rotating. 
And coexistence field 136b which has geared with the fmder mechanism gear (un-illustrating) drives a finder zoom mechanism with 
this rotation driving force. 

[0037] In addition, gear roll-off 135b of the fixed cylinder 135 corresponds to spur-tooth gear section 136c of the 1st differential 
cylinder 136. Although it is possible to extend a helicoid field making a helicoid live together also in spur-tooth gear section 136c, 
since there is a possibility of it being necessary to make thickness of a rotation drive gear thinner than a helicoid, consequently causing 
the fall of gear intensity in this case since the drive load of zoom driving force is large, the 1 st differential cylinder 1 36 is formed only 
in the gear section, 

[0038] Three salient 139a ( drawin g 4 ) is prepared in the superficies of the rectilinear-propagation guide cylinder 139, and 
engagement maintenance of the relative sliding of such salient 139a is respectively enabled into 136d ( drawing 3 ) of three slots 
perpendicularly established in the inside of the 1st differential cylinder 136 to the optical axis. 

[0039] moreover, back end flange 139b ( drawing 4 ) prepares in the posterior part of the rectilinear-propagation guide cylinder 139 — 
having --****- the back end - back end flange 139b - fiirther - the direction of a periphery - a protrusion ~ three projected part 
139c is prepared the bottom, and engagement support of the relative sliding of three slot 135c ( drawing 2 ) prepared in the inside of 
the fixed cylinder 135 along with the optical axis of this projected part I39c is enabled, respectively 

[0040] If the 1st differential cylinder 136 rotates by the circumference of an optical axis, while a rectilinear-propagation guide is 
carried out by engagement operation with salient 139c and slot 135c prepared in the inside of the fixed cylinder 135 in the direction of 
an optical axis, the rectilinear-propagation drive of the rectilinear-propagation guide cylinder 1 39 will be carried out by engagement 
operation with 136d of slots established in the inside of salient 139a and the 1st differential cylinder 136 in the direction of an optical 
axis in one with this 1st differential cylinder 136. 

[0041] Two or more cam-pin 140a ( draw ing 5 ) is prepared in the outside posterior part of the 2nd differential cylinder 140, and 
engagement maintenance of the sliding of 139d ( draw ing 4 ) of two or more corresponding iimer cam grooves prepared in the inside 
of the rectilinear-propagation guide cylinder 139 of such cam-pin 140a is enabled. 

[0042] Moreover, the three 2nd differential cylinder drive pins 141 ( drawing 5 ) which included in the outside posterior part of the 
2nd differential cylinder 140, and were sometimes fixed are also formed. These 2nd differential cylinder drive pins 141 penetrate three 
clearance-holes 139e ( drawing 4 ) prepared in the rectilinear-propagation guide cylinder 139, respectively, and are engaging with 
three slot 1 36e ( drawing 3 ) prepared so that it might be prolonged in the direction of an optical axis in the inside of the 1st 
differential cylinder 136 free [ relative sliding ], respectively. 

[0043] When the 1st differential cylinder 136 rotates by the circumference of an optical axis, the 2nd differential cylinder 140 While 
the 1st differential cylinder 136 and really rotating by engagement operation with the 2nd differential cylinder drive pin 141 and slot 
136e prepared in the inside of the 1st differential cylinder 136 A rectilinear-propagation drive is carried out by engagement operation 
with 139d of inner cam grooves prepared in the inside of cam-pin 140a and the rectilinear-propagation guide cylinder 139 in the 
direction of an optical axis to this rectilinear-propagation guide cylinder 139. 

[0044] Cam-pin 123b is prepared in the superficies of the back cope plate 123, and engagement support of this cam-pin 123b is carried 
out at 140f ( drawing 5 ) of cam grooves prolonged in the hoop direction prepared iii the inside of the 2nd differential cylinder 140. 
Moreover, three periphery salient 123 c is prepared in the outside posterior part of a cope plate 123 after this, and engagement support 
of the slidmg of 139f ( drawi ng 4 ) of three slots parallel to the optical axis prepared in the inside of the rectilinear-propagation guide 
cylinder 139 of this periphery salient 123c is enabled, respectively. 

[0045] If the 2nd differential cylinder 140 rotates by the circumference of an optical axis, while a rectilinear-propagation guide is 
carried out by engagement operation with 139f of slots established in the inside of periphery salient 123c and the rectilinear- 
propagation guide cylinder 139 in the direction of an optical axis, the rectilinear-propagation drive of the back cope plate 123 will be 
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carried out by engagement operation with 140f of cam grooves prepared in the inside of cam-pin 123b and the 2nd differential 
cylinder 140 in the direction of an optical axis in one with this 2nd differential cylinder 140. 

[0046] 102h ( drawing 1 (a)) of salients of two is prepared in the superficies of the head cylinder 102, and 102h of these salients is 
engaging with 140f ( drawing 5 ) of two rectilinear-propagation slots established in the inside of the 2nd differential-cam cylinder 140 
in parallel with an optical axis, respectively. Moreover, three 1st group cam-groove 102i ( drawing 1 (a)) is prepared in the inside of 
the head cylinder 102, and cam-pin 123d for three 1 groups ( drawing 1 (a)) prepared in the back cope plate 123 is engaging with such 
1st group cam-groove 102i, respectively. 

[0047] When the 2nd differential-cam cylinder 140 rotates by the circumference of an optical axis, the head cylinder 102 While a 
rectilinear-propagation guide is carried out in the direction of an optical axis by engagement operation with 140f of rectilinear- 
propagation slots established m the inside of 102h of salients, and the 2nd differential-cam cylinder 140 A rectilinear-propagation 
drive is carried out after this in the direction of an optical axis to a cope plate 123 by engagement operation with 1st group cam-groove 
102i and cam-pin 123d for 1 groups prepared in the back cope plate 123. 

[0048] this - a drive ~ as mentioned above, while a rectilinear-propagation guide is carried out by fitting operation with the 2-3rd 
groups guide bar 121 m the direction of an optical axis, the rectilinear-propagation drive of the piece 146 is carried out by engagement 
operation with 3rd group cam-pin B146a (****) and 3rd group cam-pin B146a of the 2nd differential-cam cylinder 140 in the 
direction of an optical axis to this 2nd differential-cam cylinder 140 

[0049] 2nd group cam-pin 104p ( drawing I (a)) is prepared in the superficies of the attitude cylinder 104, and this 2nd group cam-pin 
104p is engaging with cam-groove 102j for the 2nd group f drawin g 1 (b)) prepared in the inside of the head cylinder 102. 
[0050] Moreover, since 2nd group bracing bar 104n fixed to the attitude cylinder 104 has fitted mto the notching section for 
engagement on the back cope plate 123 (un-illustrating) while the 2-3rd groups guide bar 121 fixed to the attitude cylinder 104 has 
fitted into engagement hole 123a ( drawing 1 (a)) of the back cope plate 123 which moves in the direction of an optical axis free 
[ sliding ] as mentioned above, it is held possible [ movement in the direction of an optical axis ]. 

[0051] When the head cylinder 102 moves in the direction of an optical axis, the attitude cylinder 104 While a rectilinear-propagation 
guide is carried out by a fittmg operation with the 2-3rd groups guide bar 12 1 , and fitting operation with the notching section for 
engagement of the back cope plate 123 in the direction of an optical axis A rectilinear-propagation drive is carried out in the direction 
of an optical axis to this head cylinder 102 by engagement operation with 2nd group cam-pin 104p and cam-groove 102j for the 2nd 
group prepared in the inside of the head cylinder 102. 

[0052] It mentions later in detail about the drive of the 3rd group lens attachment component 1 19. 

[0053] Next, a lens-barrel lens is described in detail usmg drawing 1 , drawing 7 , drawing s , and drawing ^ about move progress of 
each lens attachment component at the time of carrying out zooming. 

[0054] It moves to the near state position from an infmite state [ in / a wide focus / next / it moves to the near state position from an 
infmite state / in / a middle focus / next / it moves to the near state position from an infmite state / in / a tele focus / in the 3rd group 
lens attachment component 1 19 which will hold the 3rd group lens 152 if it is the lens barrel of form that this lens barrel is called 
address zoom and the zoom drive gear 138 is rotated by the zoom motor ( Two operation, zooming and focusing, can be performed by 
controlling the rotation position of the zoom drive gear 138 because of such movement. 

[0055] the 3rd first prepared m the superficies of the 3rd group lens attachment component 1 19 in the call side infmite state as shown 
in drawing 1 - which cam groove is not bemg engaged group cam-pin Al 19d a drive - the object for the 3rd group movement by 
which 3rd group cam-pin B146a prepared in the piece 146 was prepared in the inside of the 2nd differential-cam cylinder 140 - it is 
engaging with 1 the cam-groove B140g tele mfmite position of 140g this time - the 3rd group lens attachment component 1 19 ~ 3rd 
group Katayose ** spring 123e - a drive - it hit against the piece 146, and has attached and stopped (contact) 
[0056] thus - a call side infmite position (140gl) side - call side near position (i40g2) - a drive - the object for the 3rd group 
movement prepared in the mside of 3rd group cam-pin B146a and the 2nd differential-cam cylinder 140 prepared m the piece 146 - 
the position of the direction of an optical axis of the 3rd group lens is determined by cam-groove B140g 

[0057] Next, if zoom is carried out to an intermediate state from a tele state, while it reaches head cylinder 1 02 and the 2nd differential 
cylinder 140 rotates by the circumference of an optical axis, only mutually different movement magnitude will move to the main part 
side of a camera. 

[0058] this 3rd [ the ] that set working and was prepared in the external surface of the 3rd group lens attachment component 1 19 the 
object for the 3rd group movement prepared in the inside of the 2nd differential cylinder 140 group cam-pin Bl 19d ~ it moves being 
engaged in order of 4 tele infmite cam-groove B140g position 1 and tele near position [ of 140g ] 2 and middle tele infinite position 3 
and the middle tele near position of 140g of 140g, and changes, and 5 is reached the position of 140 in addition, this object [ in / 5 / the 
position of 140g / it changes and ] for the 3rd group movement - cam-groove B140g width of face is wide, and serves as backlash 
fitting from the diameter of 3rd group cam -pin B 1 46a 

[0059] as mentioned above, in the 1st state (a drive - the field corresponding to [ a piece 146 tele infinite position of 140g 1- changes, 
and ] 5 the position of 140g) the 3rd group lens attachment component 1 19 ~ a spring - a drive, while zooming without the backlash 
of a cam focus becomes possible, since it is pressed by the piece 126 Since the 3rd group lens attachment component 1 19 is positioned 
by the insertion operation with the 2-3rd groups guide bar 121 in the direction perpendicular to an optical axis, eccentric precision can 
be made high to fixed level. 

[0060] next, the 3rd prepared m the superficies of the 3rd group lens attachment component 1 19 as shown in drawing 7 (a) - group 
cam-pin Bl 19d - a drive - it secedes from a piece 146, and it changes and engagement to cam-groove A 102k for the 3rd group 
movement prepared in the inside of the head cylinder 102 is started in a position 102k l 

[0061] In the 2nd state (field corresponding to [ the 3rd group lens attachment component 119 changes, and ] a position 102kl - a 
collapsing position 102k7 (after-mentioned)) the position of the direction of an optical axis of the 3rd group lens attachment 
component 1 19 - the 3rd - eccentric precision can be made high, while zooming without backlash is possible, since it is determined 
by engagement operation with group cam-pin Al lOd and cam-groove A 102k for the 3rd group movement prepared in the inside of die 
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head cylinder 102 

[0062] in addition, the width efface of this cam-groove A 102k [ in / a position 102kl / it changes and ] for the 3rd group movement - 
the 3rd - it is large and has become backlash fitting from the group cam-pin Al 19d diameter 

[0063] In the state which shows in drawing 7 , for engagement to two cam grooves and cam pins, the position of the 3rd group lens 

attachment component 1 19 is inaccurate, and is made into the zoom field which is not used for photography. 

[0064] next - if zoom is slightly carried out to a wide side from the state of drawing 7 a drive « the object for the 3rd group 

movement by which 3rd group cam-pin B146a prepared in the superficies of a piece 146 was prepared in the inside of the 2nd 

differential cylinder 140 - it engages with the range of backlash fitting between 140g 5-140g7 [ cam-groove B140g ] 

[0065] the 3rd prepared in the superficies of the 3rd group lens attachment component 1 19 on the other hand - it engages with the 

position 102k2 of cam-groove A 102k for the 3rd group movement established in the inside of the head cylinder 102 group cam-pin 

A119d a position 102k2 to 102k3 - the width of face of cam-groove A102k for the 3rd group movement - the 3rd ~ it is equal to a 

group cam-pin Al 19d diameter, and has become a focusmg field 

[0066] the 3rd prepared in the external surface of the 3rd group lens attachment component 1 19 when zoom was furthermore carried 
out to the wide side - position 1 02k3 , 1 02k4, 102of cam-groove A 1 02k for the 3rd group movement prepared in inside of head cylinder 
102 group cam-pin Al 19dk - it moves, being engaged in order of 5 (wide side infmite position) and 102 (wide side near position; 
drawing J ) in addition, movement - the object for the 3rd group movement by which 3rd group cam-pin B 146a prepared in the piece 
146 was prepared in the inside of the 2nd differential cylinder 140 - it is inserting in 6 in the state of backlash the cam-groove B140g 
position of 140g 

[0067] the 3rd fmally prepared in the superficies of the 3rd group lens attachment component 1 19 -- cam-pin AM9d, as shown in 
drawing 9 (collapsing side near state), it engages with the collapsing position 102k7 of cam-groove A102k for the 3rd group 
movement established in the inside of the head cylinder 102 in addition, movement ~ the object for the 3rd group movement by which 
3rd group cam-pin B 146a prepared in the piece 146 was prepared in the inside of the 2nd differential cylinder 140 - it is inserting in 7 
in the state of backlash 1 40g of cam-groove B 140g collapsing positions 

[0068] Since according to above-mentioned composition the 3rd lens attachment component 1 19 moves in tfie direction of an optical 
axis in the 1st state in the inside of the 2nd differential cylinder 140 according to expansion and contraction of a lens barrel and it 
moves in the direction of an optical axis in the inside of the head cylinder 102 which moves in the direction of an optical axis to this 
2nd differential cylinder 140 in the 2nd state, movement magnitude of this 3rd lens attachment component 119 can be enlarged. 
[0069] The 3rd lens attachment component 1 19 fiirthermore, in the 1st state Based on an engagement operation with 140g of cam 
grooves for the 3rd movement prepared in 3rd group cam-pin B146a prepared in the piece 146, and the 2nd differential cylinder 140, it 
moves in the direction of an optical axis, a drive - in the 2nd state the 3rd ~ the cam groove for moving this 3rd lens attachment 
component 1 19 was divided into two cam cylinders, and is provided so that it may move in the direction of an optical axis by 
engagement operation with group cam-pin Al 19d and cam-groove A102k for the 3rd group movement prepared in the head cylinder 
102 

[0070] Therefore, the overall length of the lens barrel which has these 2nd differential cylinder 140 and the head cylinder 102 can be 
shortened. Moreover, since the cam groove prepared in these 2nd differential cylinder 140 and the head cylinder 102 can be designed 
independently, the flexibility of a cam design improves. 

[007 1 ] (The 2nd operation gestalt) Drawing 10 - drawing 12 are the block diagrams of the lens barrel which is the 2nd operation 

gestalt, and this lens barrel is a three-step collapsible mount type lens-barrel which prepared two differential cylinders. 

[0072] drawing 10 - the block diagram of the lens barrel of a tele state - it is - (a) - a cross section and (b) ~ the [ the 1st lens barrel 

205 and ] - the inside development of 2 rectilinear-propagation guide cylinder 204, and (c) - the [ the 2nd differential cylinder 207 

and ] - the front view of 2 group lens attachment component 208 and (d) are the front view of the 2nd differential cylinder 207 and a 

ring 215 drawin g 1 1 and d rawing 12 - respectively — tele - the lens barrel of a wide iiitermediate state and a wide state is shown, 

respectively 

[0073] As for a fixed cylinder and 202, 201 is [ the 1st differential cylinder and 203 ] the 1st rectilinear-propagation guide cylinders, 
and these composition and operation are the same as the composition and operation which are the 1st operation gestalt. 
[0074] the [ for 209 and 210 cutting the detrimental light besides a photography optical path / the 1st and ] - it is 2 flare cut board 
Opening for letting a required photography light pass is formed iii the center of an inside, and the 1st flare cut board 209 moves in the 
direction of an optical axis united with the 1st rectilinear-propagation guide cylmder 203. Openmg for letting a required photography 
light pass is formed in the center of an inside, and the 2nd flare cut board 210 moves in the direction of an optical axis united with the 
2nd differential cylinder 207 (after-mentioned). 

[0075] The 2nd rectilinear-propagation guide cylinder (the 1st cam cylinder or cam cylinder) by which 204 was included in the inside 
of the 1 St rectilinear-propagation guide cylinder 203 , and 207 are the 2nd differential cylinders built mto the inside of the 2nd 
rectilinear-propagation guide cylinder 204. The outside posterior part of the 2nd rectilinear-propagation guide cylinder 204 has salient 
252, and this salient 252 is engaging with the slot 253 prepared in the direction of an optical axis at the inside of the 1st rectilinear- 
propagation guide cylinder 203. Moreover, the 2nd rectilinear-propagation guide cylinder 204 is built into the 2nd differential cylinder 
207 so that it may move in the 2nd differential cylinder 207 and the direction of an optical axis in one. 

[0076] The cylinder drive pin 21 1 is built into the outside posterior part of the 2nd differential cylinder 207. Like the 2nd differential 
cylinder drive pin 141 which is the 1st operation gestalt, the 2nd differential cylinder drive pin 21 1 penetrates the clearance hole 
(curvilinear cam) of the 2nd rectilinear-propagation guide cylinder 204, and is being engaged free [ relative sliding of the slot prepared 
in the direction of an optical axis at the inside of the 1st differential cylinder 202 ]. 

[0077] When the 1st differential cylinder 202 rotates by the circumference of an optical axis, the 2nd differential cylinder 207 By 
engagement operation with salient 252 and the slot 253 established in the inside of the 1st differential cylinder 202, while this 1st 
differential cylmder 202 and really rotating By engagement operation with the cylinder drive pin 21 1 and the clearance hole prepared 
in the 1st rectilinear-propagation guide cylinder 203, it is displaced relatively in the direction of an optical axis to this 1st rectilinear- 
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propagation guide cylinder 203. 

[0078] If it moves in the direction of an optical axis while the 2nd differential cylinder 207 rotates by the circumference of an optical 
axis, the 2nd rectilinear-propagation guide cylinder 204 will move in the direction of an optical axis in one with this 2nd differential 
cylinder 207 by operation with the 2nd differential cylinder 207 while a rectilinear-propagation guide is carried out by engagement 
operation with salient 252 and the slot 253 prepared in the direction of an optical axis at the inside of the 1st rectilinear-propagation 
guide cylinder 203. 

[0079] 205 is a head-cylinder (the 2nd cam cylinder and secession operation member) which has the 1 st group lens attachment 
component 213 holding the 1st group lens 250 and this 1st group lens 250 inside. When a motor (un-illustrating) rotates a lead screw, 
at the time of focusing operation, it lets out the 1st group lens attachment component 213, and it doubles a focus. 
[0080] Heights 205b is prepared in the outside posterior part of the head cylinder 205, and this heights 205b; is engaging with the slot 
255 parallel to the optical axis prepared in the inside of the 2nd rectilinear-propagation guide cylinder 204. Moreover, cam-groove 
205a is prepared in the inside of the head cylinder 205, and this cam-groove 205a is engaging with cam-pin 207a prepared in the arm 
superficies of the 2nd differential cylinder 207. 

[0081] If the 2nd differential cylinder 207 rotates by the circumference of an optical axis, the head cylinder 205 will be displaced 
relatively in the direction of an optical axis to. this 2nd differential cylinder 207 by engagement operation with cam-groove 205a and 
cam-pin 207a prepared in the superficies of the 2nd differential cylinder 207 while a rectilinear-propagation guide is carried out by 
engagement operation with heists 205b and the slot 255 established in the inside of the 2nd rectilinear-propagation guide cylinder 

[0082] 215 is the ring (attachment component) built into the mside of tiie 2nd rectilinear-propagation guide cylinder 204. Cam-pin 
215a is prepared in the superficies of this ring 215, and this cam-pin 215a is engaging with cam-groove 204a ( drawing 10 (b)) 
prepared in the inside of the 2nd rectilinear-propagation guide cylinder 204. Moreover, as shown in drawmg 10 (d), three-place 
notching is prepared in the inside of a ring 215, and three arms of the 2nd differential cylinder 207 are engaging with these notching, 
[0083] When the 2nd differential cylinder 207 rotates by the circumference of an optical axis, a ring 215 By engagement operation 
with notching and three arms of the 2nd differential cylinder 207, while really rotating by the circumference of this 2nd differential 
cylinder 207 and an optical axis By engagement operation with cam-pin 215a and cam-groove 204a prepared in the inside of the 2nd 
rectilinear-propagation guide cylinder 204, it is displaced relatively in the direction of an optical axis to this 2nd rectilinear- 
propagation guide cylinder 204. 

[0084] 208 is the 2nd group lens attachment component (lens attachment component) holding the 2nd group lens 251. As shown in 
drawinglO (c), three-place notching is prepared in the superficies of the 2nd group lens attachment component 208, and three arms of 
the 2nd differential cylinder 207 are engaging with these notching. Moreover, three cam-pins 208a is also prepared in the superficies 
of the 2nd group lens attachment component 208, and such cam-pin 208a is engagmg with the tele position 205c 1 of cam-groove 
A205c for the 2nd group established in the inside of the head cylinder 205 in the state of the call shown in dra win g 10 (a). 
[0085] When the 2nd differential cylinder 207 rotates by the circumference of an optical axis, the 2nd group lens attachment 
component 208 By engagement operation with notching and three arms of the 2nd differential cylinder 207, while really rotating by 
the circumference of this 2nd differential cylinder 207 and an optical axis By engagement operation with cam-pm 208a and cam- 
groove A205c for the 2nd group prepared in the inside of the head cylinder 205, it is displaced relatively in tiie direction of an optical 
axis to this head cylinder 205. 

[0086] In addition, the coil spring 2 16 is always energizing the 2nd group lens attachment component 208 to the direction of optical 
axis, and main part 220 side of a camera like 3rd group Katayose ** spring 123e which is the 1st operation gestalt. 
[0087] Next, if zoom of the lens barrel is carried out to a wide side from the tele state shown in drawing 10 , it will be in the 
intermediate state shown in drawing 11 . 

[0088] In this intermediate state, 2nd group cam-groove A205c prepared in the inside of the head cylinder 205 changes, and cam-pin 
208a prepared in the superficies of the 2nd group lens attachment component 208 is engaging with the section 205c2. this - it 
changes, and the width of face of section 205c is large, and serves as backlash fitting from the diameter of cam-pin 208a 
[0089] At this time, cam-pin 2 1 5a prepared in the superficies of a ring 215 While the 2nd group lens attachment component 208 
carries out path fitting at the inside of the 2nd group rectilinear-propagation guide cylinder 204 by 2nd group cam-groove B204a 
prepared in the inside of the 2nd group rectilinear-propagation guide cylinder 204 changing, and engaging with section 204a A ring 
21 5 is contacted by always being energized by the above-mentioned coil spring 216 at the dtection of optical axis, and main part 220 
side of a camera. 

[0090] As mentioned above, the position of the direction of an optical axis of the 2nd lens group attachment component 208 calls the 
2nd state the state of the 2nd lens group attachment component 208 determined by engagement operation with cam-pin 208a and 2nd 
group cam-groove A205c prepared m the inside at the 1 st lens barrel 205. 

[0091] Next, if zoom of the lens barrel is carried out to a wide side from an intermediate state ( drawing 1 1 ), cam-pin 208a of the 2nd 
group lens attachment component 208 will separate from 2nd group cam-groove A205c. The 2nd group lens attachment component 
208 moves in the direction of an optical axis in one with this ring 215, contacting a ring 215 in the direction of an optical axis by 
energization operation of a coil spring 216. 

[0092] Thus, the position of the direction of an optical axis of the 2nd lens group attachment component 208 calls the 1st state the 
state where it is determined by contact operation with this ring 215. The state of the 2nd lens group attachment component 208 
mentioned later is in the 1st state. 

[0093] In addition, 2nd group cam-groove A205c prepared in the 1st lens barrel 205 at the inside when changing the 2nd lens group 
attachment component 208 from the 1st state to the 2nd state engages with cam-pin 208a prepared in the superficies of the 2nd lens 
group attachment component 208 conversely. Thereby, since the 2nd lens group attachment component 208 secedes from the ring 215 
which had contacted till then, the 1st lens barrel 205 has the operation which makes the 2nd lens group attachment component 208 
secede from a ring 215. 
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flexibility of a cam design improves. , attachment component 208 moves to a ring 

[0095] Moreover, in the 1 st state, smce P^*/" '"^J'^f 2nd group lens attachment component 208. 

215, it can prevent the backlash »<> Jg^'SK . • 

Therefore, the eccentric precision of the lens held by me group lenb d ^^^^ ^ , ^^^^ ,5 jj^^ operation 

[0096] (The 3rd operation gestalt) DmwmgJl - *f ""v^j^S differential cylinders. 




! flare cut board 

*d 309 (only the 

Senki'foVrettbg a required photography light 303. 

u^)er part is illustrated) moves in the directm^of an "Pt^^l ^'^^^ of anSe. and the 2nd flare cut board 3 10 moves in the 

Openingforlettingarequiredpho^^^^^^^^^ (after-mentioned). 

direction of an optical axis united with the 2nd rectilinear P/PP^f"''" ^" guide cylinder 303. Tlie 2nd 

[0 1 00] 304 is the 2nd differential cylinder built mto the »f J °f ^^Jf^J^^^^^^^^ 304, and like the 2nd differential 

differential-cam drive pin 3 U is bmlt into the ^^^iJ^tf ^K^^^^^^^^ 1 penetrates the clearance hole 

Lgaging with th; cam groove prepared in the rectilinear-propagation guide cylinder 304. 

[0102] 307 is the 2nd differential cylmder (cam cyhndeO 2nd differential cylinder 307. Back end 

SeSrgS^wTtSrsr^^^^^^ 

at^^'30.isai.trm^^^^^^^^^ 

guide cylinder 307, and back end flange 307b. The 2nd ditt™a cyimaer ^^^^ F incorporated, 
prepared in the superficies of the nut rmg 306 tl^^^g^ °penmS o^^^^^^^ differential cylinder 304 By 

slot 350 prepared in the direction of an optical axis at the mside of the 1st recnunear prop B 6 ^ ^ ^j^.^ 

engaging with these notching. . nf an nntical axis the head cylinder 305 will be displaced 

[0108] If the 2nd differential cylinder 304 rotates b^ J^.^^^^Sf^J^i^^ with a cam pin 353 and the 

elatively in the direction of an optical axis to this 2"d d ffe ent^^^^^^^ jd^ is carried out by 

Sr09]315isthering(drivingmember)builtm.themsid^^ 
L-pir.315aispjjp^edin^es^^^^^ 

prepared m the mside of the 2iid differential cyimaer ^w. , ^ engaging with these notchmg. . 

a ring 3 1 5, and the arm of the 2nd 'f^]^^''^-Pl°Pl^^°lf^^^^ ipSal axis, a ring 3 15 will be displaced relatively in the 

[01 10] If the 2nd differential cylinder 304 rotates by the circmf™ of efgagemem operation with cam-pin 3 15a 

direction of an optical axis to this 2nd ^^^^^^^^^^^^^^ guide is carried out by 

rnj^:srt!^:r5i^^^^^^^^ 

axis. 
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[0111] 308 is the 2nd group lens attachment component (lens attachment component) holding the 2nd group lens 352. as shown in 
drawing 13 (b), while three-place notching is prepared in the superficies of the 2nd group lens attachment component 308 and three 
arms of the 2nd differential cylinder 207 are engaging with these notching - the [ the 1st and ] - it is always energized by the coil 
spring 316 like 2 operation gestalten at the direction of optical axis, and main part 220 side of a camera 
[0112] in the state of the call shown in drawing 13 (a), the 2nd group lens attachment component 308 contacts a ring 3 1 5 in the 
direction of an optical axis by energization operation of a coil spring 316 - it moves in the direction of an optical axis in one with this 
ring 21 5, carrying out both path fitting 

[0113] Thus, the position of the direction of an optical axis of the 2nd lens group attachment component 308 calls the 1st state the 
state of moving in one with this ring 3 15 by contact operation with a ring 315. 

[01 14] Next, if the zoom of the lens barrel is changed into a wide state ( drawing 14 > from a tele state ( drawing 13 ), the 2nd group 
lens attachment component 308 and the head cylinder 305 will approach the main part 320 of a camera, separating relatively. 
[0115] When zoom of the lens barrel is furthermore carried out to a collapsed state ( drawi ng 1 5 ) from a wide state ( drawin g 14 ), the 
2nd group lens attachment component 308 is made to secede from the ring 315 which was in contact with the direction of an optical 
axis, and main part of camera 320 sense till then, when heights 320a (secession operation member) beforehand prepared in the main 
part 320 of a camera collides with the 2nd group lens attachment component 308, 

[0116] The 2nd group lens attachment component 308 which seceded from the ring 315 engages with the inside of the head cylinder 
305 which is energized by the coil spring 3 16 at the main part 320 side of a camera, consequently moves toward the main part 320 
side of a camera while a rectilinear-propagation guide is carried out by engagement operation with notching and the arm of the 2nd 
rectilinear-propagation guide cylinder 307. 

[0117] In addition, the state of movement of the 2nd group lens attachment component 308 from which it has seceded, without the 2nd 

group lens attachment component 308 contacting a ring 3 15 by secession operation of heights 320a is called 2nd state. 

[0118] By above-mentioned composition, in the 1st state, since path fitting is carried out and the 2nd group lens attachment 

component 308 moves to a rmg 315, it can prevent the backlash to a perpendicular direction to the optical axis of this 2nd group lens 

attachment component 308. Therefore, the eccentric precision of the lens held by the 2nd group lens attachment component 308 can be 

raised. 

[0119] 

[Effect of the Invention] Since according to the camera lens-barrel of the 1st invention a lens attachment component moves in the 
direction of an optical axis in the 1st state in the inside of the 1st cam cylinder according to expansion and contraction of a lens barrel 
and it moves in the direction of an optical axis in the inside of the 2nd cam cylinder which moves in the direction of an optical axis to 
this 1st cam cylinder in the 2nd state so that clearly from above-mentioned explanation, movement magnitude of this lens attachment 
component can be enlarged. 

[0120] Furthermore, in the 1st state, the lens attachment component moved in the direction of an optical axis based on the engagement 
operation with the cam groove prepared in the 1st cam cylinder, in the 2nd state, divided the cam groove for moving this lens 
attachment component into two cam cylinders, and provides it so that it may move in the direction of an optical axis by engagement 
operation with the cam groove prepared in the 2nd cam cylinder. 

[0121] the [ therefore, / these / 1st / and ] - the overall length of the lens barrel which has 2 cam cylinders can be shortened the 

[ moreover, / these / 1st / and ] ~ since the cam groove prepared in 2 cam cylinders can be designed independently, the flexibility of a 

cam design improves 

[0122] Moreover, according to the camera lens-barrel of the 2nd invention, in the 1st state, since path fitting is carried out and a lens 
attachment component moves to driving member, it can prevent the backlash to a perpendicular direction to the optical axis of this 
lens attachment component. Therefore, the eccentric precision of the lens held by this lens attachment component can be raised. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original precisely. 
2. * * * * shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the block diagram of the lens barrel of a call side infinite state. 
[Drawing 21 It is the outside development of a fixed cylinder. 
[Drawing 3] It is the outside development of the 1st differential cylinder. 
[Drawing 4] It is the outside development of a rectilinear-propagation guide cylinder. 
[Drawing 5] It is the outside development of the 2nd differential cylinder. 

[Drawing 6] It is the schematic diagram which saw the shutter cope plate fi'om the transverse plane. 

[Draw ing 7] It is the block diagram of the lens barrel of an intermediate state. 

[Drawing 8] It is the block diagram of the lens barrel of a wide side near state. 

[Drawing 9] It is the block diagram of the lens barrel of a collapsing side near state. 

[Drawing 10] It is the block diagram of the lens barrel of a tele state. 

[ Drawing II] It is the block diagram of the lens barrel of an intermediate state. 

[ Drawin g 12] It is the block diagram of the lens barrel of a wide state. 

[Drawing 13] It is the block diagram of the lens barrel of a tele state. 

[Drawing 14] It is the block diagram of the lens barrel of a wide state. 

[Drawing 15] It is the block diagram of the lens barrel of a collapsed state. 

[Description of Notations] 

101: The 1st group lens holder 

102: Head cylinder 

102h: Salient 

102i: The 1st group cam groove 

102j: The cam groove for the 2nd group 

102k: Cam-groove for the 3rd group movement A 

lG2k6: Wide near position 

1 02k7: Collapsing position 

1 03: The 2nd group lens holder 

104: Attitude cylinder 

104n: The 2nd group bracing bar 

104p: The 2nd group cam pin 

105: Shutter cope plate 

106,107: Shutter wing 

108: Shutter drive magnet 

1 14: Wing dashboard 

1 1 5,1 16: Variable aperture 

1 18: a variable-aperture presser foot -- a member 

1 19: The 3rd group lens holder 

119a: Opening hole 

1 1 9d: The 3rd group cam pin A 

120: Guide pin bushing 

12 1 : the - the 2 3rd group guide bar 

122: The 3rd group bracing bar 

123: Back cope plate 

123a: Engagement hole 

123d: The cam pin for the 1st group 

123e: The 3rd group Katayose *♦ spring 

134: The 4th group lens holder 

135: Fixed cylinder 

136: The 1st differential cylinder 

137: Finder drive gear 

138: Zoom drive gear 

139: Rectilinear-propagation guide cylinder 
140: The 2nd differential cylinder 
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140g: the object for the 3rd group movement - cam-groove Bl40g 

140gl: Tele infinite position 

I40g2: Tele near position 

140g3: Middle tele infinite position 

140g4: Middle tele near position 

140g5: Change and it is a position. 

140g7: Collapsing position 

140f: Rectilinear-propagation slot 

141 : The 2nd differential cylinder drive pin 

146: a drive - a piece 

146a: The 3rd group cam pin B 

150-153 : The 1st - the 4th group lens 

201: Fixed cylinder 

202: The 1st differential cylinder 

202a: Male helicoid 

203: The 1st rectilinear-propagation guide cylinder 

204: The 2nd rectilinear-propagation guide cylinder 

204a: Cam-groove for 2nd group B 

204a2: Change and it is the section. 

204a3: Middle section 

205: Head cylinder 

205a: Head cylinder delivery cam 

205b: Heights 

205c: Cam-groove for 2nd group A 
205c2: Change and it is the section. 
207: The 2nd differential cylmder 
207a: Cam pin 

208: The 2nd group lens holder 

208a: Cam pin 

209: The 1st flare cut board 

210: The 2nd flare cut board 

211: The 2nd differential cylinder drive pin 

213: The 1st group lens holder 

214: Lead screw 

215: Ring 

215a: Cam pin 

216: Coil spring 

220: The main part of a camera 

250 25 1 : The 1st, the 2nd group lens 

252: Salient 

253 255: Slot 

301: Fixed cylinder 

302: The 1st differential cylinder 

302a: Male helicoid 

303: Hie 1st rectilinear-propagation guide cylinder 

304: The 2nd differential cylinder 

304a: Cam-groove for 2nd group B 

304a2: Change and it is the section. 

304a3: Middle section 

305: Head cylinder 

305a: Head cylinder delivery cam 

305b: Heights 

305c: Cam-groove for 2nd group A 
305c2: Change and it is the section. 
306: Nut rmg 

307: The 2nd rectilinear-propagation guide cylinder 

307a: Claw part 

307b: Back end flange 

308: The 2nd group lens holder 

308a: Cam pin 

309: The 1st flare cut board 

310: The 2nd flare cut board 

311: The 2nd differential cylinder drive pin 

312: The 2nd lens group 
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313: The 1st group lens holder 

314: Lead screw 

315: Ring 

315a: Cam pin 

316: Coil spring 

320: The main part of a camera 

320a: Heights 

350: Slot 

351 352: The 1st, the 2nd group lens 
353 355: Cam pin 
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♦ NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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[Drawing 6] 
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[ Drawing 15] 
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x^m'^mx\ ytmmK>X'mm\^yxunmiFttmii4m 

IBi!)^|g^lS2;&Afgih ^*L, 

mmuyx^^^mK H!nemi;*A«{cj:oTX7Aig 
Wfcio-^swiEist' J: 'o^m-thw, 1 Htria 

IgKjgp W*^ hm^LX miim 2^AM(cJ;o-c*A|g«i 
Ajgifc J: t^BIS 2 AfSii^teWIlI 0 -CIhIiIE t ^>3t 

immmsi mmuyx^nrntis^x/mmmmi 

immm'ox'm^Ly'j:ti^(,msiif\^izwmL. mumi 
AJ^t^}ixr/mMm2:^j^mii^m\si o X'\3im-^-riz^ 

yx§m. 

[w«3S4] %m^\^iz^m-^mKi:mmkcr,m^mco 
«o 

fneiP52;&i^1^(4«BfrSi^5I®T'3b'S. ^ i Sri^fc-f 

xii'rumxmm^tL. Mieii2co^^T-{±v-< hiii-c 

I m^m 7 ] mkfji^iz^m^m^j: 0 vx 
«!#ia5*tfc, mA:f3mzif^m^mTmi\yyxummt 

^mijmz:i>M,mwrr^:^^mb. mM2.mim<7)^ 
mx'h-ox. miiu yxu^^m^mimimii^i^m 
m^^tt:^f^izm[Ji\^i>zi^m^-t^mimmsii^b^ 

miiyyxuimttti^. ttsm^j^mizx-ox/iJ^mm^ 

iihmMmm^nizymijWzmmL. *>o@«-^lt 
zcomm^mb o-^^wiajjt; i o^tft-r-sm 1 co^^© 

*-^>, H!fiaig|6a5«*>^>Btl8iLT3eW*r6lClPt!rr«.» 

Cii^Jis] mrtew>-x«i^gpi^t4. ytmrfj^izmx/ 



i>m^<r>mmzj:'o^^tix\<^:i>zbimmb-r^^ 
7 (ciEttco u yxmm . 

yxmmsMbmMmw:^^ zbizx*) z(r>9m^mi: 
yem\^iz)OJ^mm-^m^j::^j^mT$ii>zb imLb-r 
htmrnnztmc^iy yxmm. 
c tmm 1 0 ] msimm.i¥m^mK m^m. t fzn 
z<7)m^mmtizm^^tLX . msn^yxunrntb'^ 
mtxzcou yxmn^tamiirmz^m $ -t^rs asp 
X'hhzb immb-thsmm7 izim<Duyxmm, 
1 1 1 m^j^ 1-10 <J5v>-fn*HciB«<?)^ 
yxmm^^^h z b ^mkb^ti}^=7, 

[000 1] 

±mm^i.zmm^h\^yx^iixx/zix^m\'^tcm' 
mmzmth. 

[0002] 

[t^Oi^ffi] -«W^^>X^ftJ4. #^¥0 9-2 
1 1 2 94-^i^?gT-«lg$ix-CV^I>J;^lc, #l^vXlf 
Srfili^-r S p >'X«J^a5«±o;^ A \;y-^Wsm±<r>ytf 

[0003] i:'::. ItlS^O 8- 3 1378 8^^fgT- 

ftlg^fiT v^^ j: d tc, 1 -:><r>v yX'Sk'^mmiXz^v 

nnmizm^t:>i\.-t^'rvmfih.miimvA Ymf}j-m 
■2%m\.xmmm:thzbx\ *i.®iO:^«srffl< l 

[0004 ] 

[5|BM>'»^Lctai:-r^illS] Lii-\^t£ti-ty^ ±ie<r) 
!»fflTO 9-21 12 9 4^i2;^?gf(±, 1 OtOfgitCT^^ 

Ajifco^;R*i^iii 0 . '(m^<^mm±^^ 3 h \iz 

[ 0 0 0 5 ] , ±iSc30#^TO 8-31378 8-^ 
^kmX'M. 10(0;<?i.f§i±C;<?A«^2*»JLTffiSL 
TV^i>*^. lx>'Xffi3^SP«±(C7"^ffl;^JUb-yi: ^-f K 

ffl;&Ab->^3fett*-t6)iciiiL-ciaa-ri./ci6tc, vyx 
'mw^<n \^ymm.^fitz^'Tft,-%ms^\.zw^<ts: 

[ 0 0 0 6 ] -f-:iT% *3f6BJ(4. ^JJblMi^O^:S$rM 

< -r-s i i: ?:T5rtgi: L , X- 5 y i^^coh- y xmwmiz 
yXMiSS?rii«-ts a w t -ts . 

[0007 ] 
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fflMUKB-rs c t <.zx *):i<r>m}mii%m^\^i.ziiiM. 
mTthmi:^j^mt. m \ :^j^mznLx^mj\^^z 
x^m-^mz'. imm^xi^yxu^ukimmm- 

h:it{zx^:i(7i\^yxm^mm^mt^\p\\,z:^J>.mi 

[ 0 0 0 8 ] tT . iioix yxu.^unt\ m 1 ^ A 
MtCcfc '>x:(jMmw}^ixhwmium^z±mfi\^i,zmmL 
x;L<7)ms&mt<r>-mmw5i>zj: •3#«rrsmi o« 
mt-^. wm^mti-^mMLxm2:^M.mzX'7XAM. 
mm^ixhm2(r>^\,zmm^h, 
[00091 ^titci 0 . \yyx^^mifi^yxmm 
<r>wm^zm tx.mi cri^x-im i a«f*i i^mn 

mz^mi^. W,2cr>imX'l.i:icr,^\:fj M.m[znL,X^ 

izif^mt hw>2i} hmn^%m)i'^\,zmii-th<r) 

X\ :i<7)\^yXUWS^m<^^Wl».^:±^<-th^)iit/iX' 

[ 0 0 1 0 ] § ^>{c, uyxunmi. w- 1 <m.mx 

(imi iJJ^m\,zWO<^t^tit:Lijhmh<rM^mi\,z^\^X 
L. , IS 2 <7)^^»T'«m 2 ^ h.mzm^ h 
ti.fz:(lM.mt(r)i%^^m\.zi: '33fett*T6ltc^»rr-l> ct 3 
fc. ::i0U>'X«^g5«5:#»l?-y:Sfc*^O;<?i.S^2 

[00 11] tT^i-oT, ^ti.^>|gli>J:tX|S2;*2.fif 

ti. :iixt:>m\i5i.x/m2:^j^mzWL\'t(:>tii,^M.mi 

[0012] ^fz. f^2^mco]yyxmmii. ^iff^ 

^m^mx-uyx^^^mt s« ■ «^tg=sru 
commmtt . ^isitmei o T-iBttgiJWiiffljptiiiiE-r ^ t 

[0 0 1 3] -eLT, Zcr>\yyX0lki^m\ 7&A|§i{C 

i T AigM $ tL^mb^mizmsyrt^iz mm t *»o 
mit^txz<7)m«fsiimt<r>-t*^mfmizx*)m}-r?> 

■th%2cr>im<zmmhh . 
[0014] zix\izx 0 , V yx<smw^\tw. 1 o*t® 

mm)i<n>m^s}<zn \^xmm.-n^'^(r)i}^ ^m^.-th z t 

[00 15] 



immmx3bh]yyxmmcommi:7r:-t. mn±7-u 

mmm^mco u yxmm<7)mmmx'h -> t , (a.) 
mm. (h) ii^mio2tixx/m2mmmi4oco 

[0016] m2im^mi s scn^mmmmx-;^^. 
msami mmm i s e <7)^mmmmx'h ^.m4im 
m:^'^ ¥mi3 9<mmmmmx'hi>. ii5{i^2iii& 
mi4o<r>f'mmmm'c$>t, m2~~m5X'ii, ym^r 

LX^LX\^h. 

[00 17] me^ti^^r•y9—m.W.10 5^lmi)^h^ 

fzm&mx'h-^x. v^-w^i o e . i o nf^ 

^mr^^r^hXtyh . 07, lasfeit/HQJi. 

m(r>\yyxmmi: ^ti^ti^-t. 
[0018] ^'fuyxmm<ommz'o\,^xmiim\'^ 
xmmmizmm-ti>. 

[0019] 1 0 HiSSlffifP^-Xl 5 0S:fiS»-r^Sg 

1 mu yxmmmm. i o 2 {±ig i mi^yxu.^^tt 1 

0 1 S:ffiJtt--SPgMi05tSIj§i {m2^M.n)\ 1 0 3{i 

m2muyx?:u.n-r^m2muyx^n^m. 104 
iim2muyxumimi os^^n-t^mnmcom^ 
mx'h^, immio4(r)imi,zii, 3^tcw^ii2 

■ 3m/f-( F>"x'~l 2 lfcJ:tf|l2Sfm±*6A-i 0 
4n (i^Hj±, jfttfT'WIfr^lE) ^mif^tiX\^h. 
[0020] 1 19iim3MUyXl 5 2 2r»fifL. 
0±|[5lc^3af;«rAe>'Al 1 9 d ix/cm 3 P 

i^yxu.^3ti (uyxumum) , i2 0{isg3i¥i^ 

yXU.^^Ml 1 9cr,mnyzi l 9 alCjSA^tcJ: 
m^ix^^bbhiz. m2 ■ 3P;i{r>f hVN'-l 2 1i:7^«6 

■n\^izmm ^^izm^ lx\>^^:^'^ y^y-yi^jL. 122 
«m3ii^yx»i^gcwi 1 9cr>m-^mcowx^^i 1 

9 b $r3ttt*-[e]tc^l&Sttt«Rf LTV ^§11 3l^tL± 

[002 1 ] z<r,^oiz. mami^yxun^^i 1 9 
li. W.2 ■ hVN-1 2 1 t<7)^^miii^x/m 

3Pffii^±^6>'^'-l 2 2t<7)^-&f^fflfcJ:o-C, fcfcJ: 

[0022] 1 4 6«m2 • 3m:^^ hVN- 1 2 1 
Stt*|6K:SI6i^Etttc^L, II 2 lit!)* AMI 4 0 (IP 
1X?AM) <7)p^M(cKft'^^i^^Sl3Sf^ffl;^y^«B 1 
4 0 gtC^-^-r-&IS3S¥*Af>'B 1 4 6 a S:*-r-i>lg 
Ift^ (lEttSPW) X'hl-. Ig»l^l 4 6{i. f^iOi'? 
tc, m3Sf;>&At>'B 146afc||2llift;^A^140 
<7)||3P#Klffi;«A^B 1 4 0 g i:<0i^-^f^ffltCj:-5T 

[0023] 12 3 e«il|3fflf;«r-< hVA- 1 2 1 1 ISIift 

1 2 3 e Ji. -Sg*^-^]^ Off $ X^l* 118 
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1 2 oioEASPSMtcs^L. msmi-yx^^^ipt 
[ 0 0 2 4 ] H 1 c^^u^i^mx'i,^. msmi^yx^n^ 

1 4 6 ^ <7)|^ 3 y Xfilj^^ 119 ^ ^(tjh 

^(^i^LW^j^m 14 6 i: <03«#ffltc J: ^>ix 
hmmuyX^m^ttl 1 9«*^S:. mi<^4^«i: 

[00 2 5] ttt, m3m^^yxu^il^l i9{i. ^ 
aic^j: a 4'ra^fc« (ia7#,^) t^coieiis^i 4 6 

*>^>^Mt-C. 5feal® 1 0 2<7)|*iM{c|S(t^>ii7t|g3S 

10 2 k fccof*-grS:«ii*-ri> « zcox o iz. ^3mi^y 
xgmmti 1 9coym^f3\fll(r>i^Lmif^. S3P;«fAb°>- 

A 1 1 9 d b^fSl 0 2c7)P«gffifclStt^>*l.7tlg3S^ 
A«A 1 0 2 k ^:<7>f^-^fpffll:r J: -5-C£ft*6A,ii^ 
ll3Sf^yX«»gKWl 1 9cr,Jtm^, Il2c04fc®i: 
d. 

[0026] 12 3{S® 2 • 3l¥;<f^ ^v^'- 1 2 1 

yxi 5 3-thbh ttc, mmsLi 2 3coTOgp{c«ft» 

$*lTV'.S|g4^^>'X«^gPtt, 1 3 6fcJ;t/ l 4 0 
ti-etL-f ixm 1 il/m 2 HKifii, 1 3 9 tilg 1 

14 0 h±m)i}fiit.z~imi,zim'thmM:^-{ Yn. 1 
[00 27] mziy^^y^—crmmz-owzmiaxu 

[0028] 10 5t,±>'^r ■•/ ^-MUX'^ K) . ^KWrnT* 
^B!lt^{i2o^0i^-^r>/:^'-g3«l 0 6, 1 07 i:^cr>Wim 

<+"Dj^ 106a. lOTaiuo t,zm^^mz^m-^ m 

10 5a, 105 h^m^^tlX^,^^ . v-V-y 

-msi 0 5w*a^r-g.^3gf^>'X^^i^SB«i 1 9^ 

^S^LTV^S. ^yt:. v'-vyrJ'-^ffil 0 6, 1 07t 
tii/^ y ^-iEt!lV^;t-y M 0 8 (^M^) <7)IEil)b' 
V 1 0 8 a (^0^^) m^.'^-thtzlsbcommfll 0 6 
b, 1 0 7bi)m^$tlX\'^h. 
[ 0 0 2 9 ] v'A' -yiS'-mm'?^^- -y M 0 ScOEtefc 
iOv-^-y^-^tSl 0 6, 1 0 7S-tIIteiglH-|>^i: 
T'l^-Y' -y ^'-ifi^l 0 5iO3tW^*j0tCiStt^.iX/>:T>'N° 
-^irlBPl 0 5 c<?D^EBift-f^?rff^vv 
3tffi) ^comiEmye^n-oXV^^. ^/^^yr^-^tRl 0 
6,10 7<7)MicitlSHy:Sr(i!|{c{ig3ffiftTO 1 1 4 
m^tl. mmi±WWLl 14ti^^.y^-ifi;^l0 5i: 



ff^mX'i^^ y -f^-Wm 10 6. 107 5:Si6gffitc:««p 
[0030] g5SftW« 1 1 4 <:03fettBr*-lilt:{i, X- 
115, 1 1 6*iBEB$tLTV^^. BJSSSJI? 11 5, 1 

1 6^oIHIte4''l:^^^K^t^>^^7t?^: iisa, ii6a(^ 
105a. 105b (^0^) ic^mBmzm^^ 
[0031 ] zcofzib. mmi±^m. 114 i,zimms.m 

105a. 1 0 5b*imjl-C#-I.J:d{C. aStfJ^l 14 
a, 114b (^0^) A^J^^^^ITV^^, 1 1 8(inr 

^'on^tmtx'hi'. '^mi'ow^x.mtti i8(± 

^mSgJD 115, 11 6S:g3«tt«)«l 1 4 tOHTtS 

^) izxDm&^tLXi^i. 

[0032] ±M(^^ o iz^ i^A- -y 1 0 5 A^Jb 

Sl4SfP>-X«l^FgWl 3 4tX'<n^S,{zXiO. 151^ 
^O^-vh, >^A' -y:J'-IBI!;J---y |S3P1/>'X 
mmm::i-~-yh, mS^>-XSr|*i^L/cm3, ||4l¥ 

uyxi 5 oi)-(,m4mi^yxi 5 3^^ti^'tiMm^ 

■^X^?:'i7^^om4mX-J>.UyXJ: om-oxux. 
m4»U>'Xl 5 3fciK0SPS**X-5i^^tCj:-^T^ 

[0033] mzuyxmwi<7){^^ . st^m^axif^ 

Oift^tco V^-Ciai-I15€:fflv^-CI¥L.< Um-t^ . 
[0034] Sl^mi 3 5comaizii^::x.^0 n-f HSP 
1 3 5 afc j:t/dfr2E{fgPl 35b (02 ) *^15{t'^>ix 
Tv^^, — :ftr, IgimutSii 3 6coJ'l-ffif^Wi, 01 
*iJ:tX03(c^-tJ:a{c, jj-X'sUn-'f K<7);^t3&«ISft'^> 
ai^CTj-X^vDrJ-f Hgpi 3 6at. J^-X^iJ rj-f HfeJ: 

tA'igiEia!i^r*i«-&Lr v^i.«-^gp 1 3 6 b t , 

<r>^tm^^?>^^^r^l 3 6c i:*siS{t^n-cv^ 

■?>. 

[0035] HlMWISil 3 6iO«^gpi 3 6bt5j;?/ 
V*^TgP 1 3 6 c fcJi, (^m^) ^-frLti 

X-M.mm^T 1 3 8 *<*^;?i^^-o TV^S i: i: t {c. ^ 1 
iliftfgil 3 6cO:tX'v.yrJ>f Hgpi 3 6a*5j:tA1t-&gP 

1 3 6blC{i. m^mi3 StfO^X'^sUr?-^ Fgpi 3 5 
a*»'A.U3-f Y=m-^LX\,^i>. 

[0036] X-M.mm^'T 1 3 8*^A,IIHK-f § t ^ n 
liaKjMll 36Ji. jfX^U3-f Fggl 36ai:iaSj^ 
1 3 5<7);<X^y3-f HgSl 3 5at<0^i;3'{ 

f^lHlciO. mW;L-^j:t^i^im:fjmzmi$iih. 

0*) f:*»;?i^-?TV%|>i^i|J«l 3 6b{±, 7r-f>- 
^-X-A««^iBlj,f^, 

[0037] ^fc, ^ lUttJfSll 3 6c7)T*^'r^ 1 3 
6 ctc«. S^fijl 3 5cD^'Tmimi 3 5 b*WJSEL 
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•!> t 'j a^ i^mm^mif'h z t if^t 4>m. 

[0038] H«i 1 3 9 (JD^-hffltCti 3 y BffcOgg 

SI 3 9 a (04 ) im\i(^nx\^x. ^ixt=<nmmi 

3 9 a 1 Htljffi 1 3 6 «OrtMt^?tW(c^t LTSiS^^r 

mzWLn^titi3 ^Brcoa 1 3 e d (03 ) t-eixm 

[ 0 0 3 9 ] ^^c. ilil;^^ Hj§f 1 3 9 <r>tm^z\i^m 
79y>''139b (04) *iig{t^ixTV^T, ^c^jf^ffi 

i,zmmy 9 y 1 3 9 b j: OMtc?hiS:fe-r&itc^til L^c 

3^rHlf<?D|g^l 3 9c*sg{t^>flTV^T, ^(^mUlS 
9c«IiI^®l 3 5(0|^®(C3iatttC?ft-5TK(t^>a/S3 

ym«o«i3 5c (02) tcffl*rffli&e^£ic-!-ixm« 
[ 0 0 4 0 ] ^ 1 1 3 6 *«3K«iiii 0 -cuiiK-r 

i: . mM:^^ KM 1 3 9{±. 1 3 9 c 1 3 

5c75|^BlciSlt'^.ix?'c«l 3 5c i:co«-^#ffl{cJ; O^fe 

lHWfflil SecOf^Iffifc^tf^tL/t^l 3 6di:co^-^ 
f^ffltc J: 1 laSM 13 6 t-i*WK3Ktt:^[iatc 

[0041] |g2^iftM 1 4 Oc7)^'[.ffif*g|5tCj±:«fC<7);<? 
Ab'>'140a (05) ii^m^rhttXa*). :ztlhcr>ij 

Ah-i^ 14 0 a.\,imM^-^ Yni 3 9<7)i*iatcig(tA>ii 
fznm-ttmL<r>'i y^-AJ^mi 3 9 d (04 ) 

[0042] t.tz. m2mimi 4 ocoii-w^tctia 
?^i}^mzm&^ixf:: 3 ^m<Dm2mifsm>\^y 1 4 

1 (05) t>lg(t^>ixTV->T. C:ix^><?)ll2lll!j®IEI6 
b'>- 1 4 1 nmM/f^ Hj§i 1 3 9 l,zmf(i>nfc Srmco 
a6tf5^:l39e (04) ir-^tl^tlMMLX . SgllUJl 
1 3 6i7)i*)a{::7KW:^rroiic®t>'^ J; ^ (cKff^aTt 3 
^m<7)mi see (03 ) fcfflW^ISg^ttc-eixW^ 

[004 3] m 11^6^1 3 e^eteiSEiOT'iiite-r-i. 

II2IIKI®! 4 0{i, l^2llt!lM|g|6b*yi 4 li: 
m 1 ll»«S 1 3 6 iOrtStciStt ^>ix?t:?» 1 3 6 e t cof^ 

ct 1 liSrtS 1 3 6 i: t 

{3. ;<?Ab-yi4 0ai:iijl7?W mi 3 9cOP«3®(Cig 
(t '^iXTt-f y -f-;*^* 1 3 9 d t <7)«-^f^ffllc J: *) z 

(7)jMM:^-i mi 3 9izMLxydm:fj^izmmm$n 

[0044] 'imM.1 2 3<7)3'h®tc{i;;^Ab''y 1 23b 
*^iStt <i>ixTl ^T. ^ CO^O. by 1 2 3 b 2 HW® 

1 4 0<ortffitciS{t^>it/iJ3:Sr[ftitc3ffii;fS;*-t.«i 4 0 
f (05) {c^-^3at$ii-cv^s. ::<7)f|yt6«l 



2 3cOi'hffif^tcJi3 ^rFircOJ'hJas^Sl 2 Sctm^h 
ilT V^T . coj'f-jgs^e 12 3c {iil3t;er-f KM 1 3 9 
^OF«=lHtcK{t4>il3t7ttt(3¥=fT=5r3 yBf<0« 1 3 9 f 

(04) {.zmi^mz^ix^ix\%^-^^ixx\<^h. 
[0045] m2min 1 4 oifimm*)X'mm.'th 

h . mm. 1 2 3{i, ^'hif^e 123c tmm^-^ 

1 3 9c7)rtffi{cKJt'^it7^:«l 3 9 f irc^^^f^fflti 
*53ttt^r[6im3i;^^ ¥^tii>tti>i,z. ?i>Abyi 2 

3 b 2 1 4 OcO|*lMtlStt'?>n/i;<r A« 1 4 

Of tco^-^f^fflt-io, Z(r>m2mxmi4 0b^ 
mizm!:^i^izmmmw$ti^ . 

[0046] 1 0 2cr>}fmiZli2^^ 102 

h (01 (a) ) m&lfhtlX\,^X. Ztli^cn^miO 

2 h{±Sg2 1 4 Oc7)|*IffltC3fe«litcWlciSft 
/?>)n.:t 2®Blfc7)ajim 1 4 0 f (05) iz^tt^ix.f^^ 
LTV^S, ^i^^, ^fill 0 2O|*lMl2{i33fs:c0||ll¥ 
;*A«102i (01 (a) ) A-mft:>tiX\,-^X . iix 

^<r>m 1 1 0 2 i mmm 1 2 3 t^tstt'^ 

tL3t33(s:oiSffl;<?Abyi 23 d (01 (a) )*«■?• 

[0047] m2m):f>^n 1 4 0 jS^^^feWHI 0 -C'lHliK-r 
tk. 5fe5IMl 02{i. S§ei 0 2hfcm2lli!i;)&AjSF 

1 4 ocop^mizm^i^tifcmMm 1 a 0 f t cr)^-^f^ffl 

i 0 . ^Wi:firi6KcHji;5f>f HSilS t i: t tc, ^ 1 P 
;^ 1 0 2 i t aaj*^ 1 2 3 fc:i5»t^.^tfc 1 
by 1 2 3 d O^^f^fflti J: 0 , C:«f*Jfi« 1 2 3 1 

n Lxmi^-}i^\zmMmm^ixh . 

[0048] ^ixtiittc. iEKl^l46ti. Ji^iOj: 
^2 • 3^fjA hVN-l 2 1 i:<?)^f^ffltca: 0 
3tlfc^f6itcii3i;?f^ K^til.t t tt, IS3Sf;&Aby 
B14 6a (.im }LW.2m&ij2^n\AQ<r)'»3mtl 
AbyB146afc«0ffi^ffl(Cj:"5. ^:c0»2ll»;& 
AM 1 4 0 (=M LT7t«l*l^tca:jlffit!l$ix-l. , 

[0049] JijIMi QA<m-mi,z\i^2^ij2>.\f:v\ 

04 P (01 (a) ) im.Vt^ix.X\-^X. Z(r>W.2^il 

A by 1 0 4 p{45tsifi5i 0 2<^nm\.zm^ iofu-z'm2 

SfmA^102J (01 (b) ) fcf^^LTV^S, 
[0050] ^tz. ±ai<0J;^(c. jijiliil 04{c|iis 
$<if^S52 ■ 3P;«r-f hVN'-i 2 i*i. 3e«i:firi6itc^is 

•t^mmi2 3cOi^-^-/ll 2 3a (01 ( a ) ) (Cg 
»jeittcK-^L-CV^-&ttt{C. jtiiMl 0 4iClI«$ 
^^-tm2fPm±i6>'^'- 1 0 4 n f^ifeK 1 2 3±C0 

[0051 ] m^m 1 0 2 i]-^m:fj\^i,zwmi-i> t . m 
mmioAii. m2 ■ sm^f^ 2 1 ttoK-^f^ 
miixmmm. 1 2 3 co^-^ffl^D o^^ast cos-^f^ffl 

tcJ:0*lft:^r«!]iciijtt;*r^ V^iri>tti>iz. W.2mfi 
Abyi04pi: 10 2 (Dprn^izm^ ^tlfcm 2 

mm:^J:^m l O 2 J ^.(Ol^-^i^mtZj: 0 , Cc^m 1 
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0 2izML-cmi:fj\^i>zmm!m^tL?, . 
[0052] fHsmuyxunmmi 1 9</)mmiz-o\.-> 

[0053] mzmmi^yx^x-s.yi^-t^'^.co^u 
yx^mm<^wwm&^z-:>\,^xml . a?, matsx 

[0 0 54] iKTiV-yXmmU. T}fUXX-Atm£ 
tl^mi<7)lyyXmS'C3b'0 . X-A^r-rJ' (^SR) 

x'X-j:.mm^^i3 8^mm^^b. msmi^yxi 
5 2^^n-t?>m3muyx^nmti i9ibK "rx^m 
^izin'irhmm.mtph-mj&wm.mzm^ . mz^^^ 
■K^i<zi5n^ms:^i)^t:>m&^mim\<zm^ . mzv 
Y^mza (t ^ *R8««*^ io-m&.im.<SLW.z%myi'^ 
izmm-t^, ^oj:3^iji#cr)^c4^. x-M.mm^'ti 

3 8cr)mmm.m^mm-r?,wx\ x-iy^ty,r-j(; 

[0055] ^•f'fvw^^x'M.. m 1 tcs^-r i 3 

fc. Sl3Sf^>-X«j$g5*fl 1 9<?3i'hffitciS(t^iXJtll 
3P;^rAb-yAl 19d{i. i;'cO;*A-St t^^LTV^ 
^V^, lEKlS^ 1 4 6{c|g(t^>^tJtm3ffif;<^-t,b">'B 1 4 
6 a(i. IS2Si!l^!fAfiil 4 0<0(*I®(:S{t^iX!t|g3 
W^^mtlJ^m^ 14 0 gcOxL-iEKBfira l 4 O § l tc 
^^LTV^S. ^<7i)L%. ^S'^VyXWi^m^X 1 9 
{i^SSf^^^-frVN'^- 1 2 3 e tc; i OIKift^ 14 6 tST 

[0056] icoi d \,Z. "rVWrnrnm. ( 1 4 0 g 

1 ) ^T^miMiSfia ( 1 4 0 g 2 ) x'\t. wmm 1 4 

6fc:ig{t'5>tl'tll3S;i&At^'B 1 4 ea.tm2m6// 
M,mi 4 OcOrtMlCt5{t'^il7^^m3p^l6ffl>5rA«B 1 

4 0 glcj; 0. ^3muyXcr>^mj3\^cO&.mii^^ibt> 

[ 0 0 5 7 ] i^tC. T-u«t®*>'^+s«.mcx-A-r-i. 

i: . 1 0 2 t5i:t>'ffi2iaHlt§f 1 4 0*-'3feltt[l] '9T' 

[00 58] zcomi^'Pizisi-^x . ^3m\yyxu^u 
tti 1 9<D^mizmfhtitzm3m:^j^h'yB 1 1 9 d 

|g2ia!lj§fl4 0c^(*lMfcig{t^>;h,fcm3S^ttffl 
;<?A«B 14 0 g<7)T-l^il|5S{2ai 4 0 g 1 , T-l^Mjff 
ffiai4 0g2, 5 H/l^f-l^iSRSffiai 4 0g3i>J:y^ 

5 H/Uxl^Miefiiai 4 0 g 4c:ojl||(c^-&L:5:*«^>^i6 

•ro»5#i5')fiai4 0g5tc;iij5t^^. dcD 
«i9#i)0{a:ai 4 0 g 5tCcfott-i.|g3ffiP^«>M;i?A« 
B 1 4 0 s<^mii. lg3P;4'At>'B 14 6 atfOfi@<t 

[0059] l^cnx o\,z^ ^1 cr>i^ {%mm 146 
^^T'l^tiRBffiai 4 0 g 1 — ^:7J0#i^o^aa 1 4 o g 5 
{c«j35-r-i.«t^) ^3m\yyx^mw^\ 1 9*^ 

VN';74c;i-5T|gii^l 2 6tc#JE$tLT 



W.3^vyxmmw^ \ 1 9**1^2 • 3I¥;{?M hv>'-l 

2 1 t<m.x'^mz)f.'^xm&\.zmmf£-nn^z^mmt) 

)LifX'%h, 

[0060] i^tc, 07 (a) tc^-r<J:dfc, ISSfflfU- 
^Xffiftgp^tl 1 9co$'l-B{ciSft^.^iJt^3l¥*At>' 
Bl 19d{i. |gtt|6|14 6*><i,gtliet-C. 5fesl®10 
2<^)|*Iffi(cS(t^>il^cm3S^tftffl;&A»A 1 0 2 ki: 

«50<^-^$:«0#;bO{5iai 02k HctiV.T^S&-r.i.. 

[006 1 ] w.2cn>im. {'m3'mvyxw^m)i\ 1 9 
Dfiai 0 2k 1— itmai 0 2 k 7 (f* 
m \,znm-h^m) x\t. %3m^yxm^m^\ 1 

9tf07l£W^r|nIcOfi[a*^\ ^3ffif;*Ab°yAl 1 0dt5fe 
SIW 1 0 2 cortat^^tt (^iXJt^ 3»»«|ffl;&A«A 1 
0 2ki:co^^ffl{;J:-,T^^>n5cOT\ ;<r^'<^^ 
v^X-Sy^A^nrtgTfc^iifc^jtc. «;Ew«s-s<-r 
^^iLi^X'^h. 

[006 2] :3rt5. C:<^'9#*>0eai 0 2kltci5 

ft^m31f^l;ffl;<rA»A 10 2 kcoilSti, ^3ffif;&A 
e:^A 1 1 9 dottgj; 19 i,j[A< . ij9m:^\Lts:'>X\^ 

[0063] mi^z5f^-t^x\t. %3myyxwm> 

Wl 1 9«7)fifS(i:. 2-:3tfO;<rA«i:;{?At''>i;<7)<^-^c7) 
[0064] ia7cr)4^«*^A,i,-r*HC'7^ Hil(; 

x-A-r ^ t . iffls^ 1 4 6 <^j'hffit;iS{t^ixjtm3ffif 

ilM.yiy'B, 14 6 a{4, m2lli&mi 4 0<nnW,zm^ 
t=1xrz%3'm'Wmf) 1 4 0 gc7)i 4 0 g 5-1 

4 0 g im<r»^9^(r>^m^z\%^-th . 

[0065] — SS3Sf^>'Xffij#gpi|t 1 1 9<ri^m 
{-Kft^>ir/^m3PX?Ab°i^Al 1 9d{4, ^®10 

2^ol*I®^c;^^t'^^^/c»3Sf^^^(ffl;*A«A i o 2 ko 

{iB 1 0 2 k 2 iC^-^-ri. . i^a 102k2— 102k 

3x\t. ^3wmmt)Mmp^iQ2\i<rmm3is^fi 

Ab-VAl 1 9d<7)ii:Si:^L<. i^>-^^fgJI^ 

[0066] "^ty^ZV-i K{ffl{=X-A-ri. , IS3P^ 

^XffiWgPW 1 1 9 C05'l-ffifcl5(t ^.itTtm 3 af^ A b•>- 
A 1 1 9 d{4. 1 0 2<0(*lHlCS{t^>ixfv:^3fif 
^i8ffl*A«A 10 2 kCOfia 102k3, 102k 
4 . 1 0 2 k 5 ( V-< FW^lRgfiB) *J 1 0 2 ( V 
YMSj^^m. ; 08 ) tOWcf^-^L^*-''^#t!rri>, 
^11)16(1 4 6tc|g(t^>ii^>:m3PX?a.b>-B 1 4 

6 a (4, m2IIKljgfl 4 Oc7)F«iHtCi5ft^>ti;tSI3ffi^ 
K(ffl;>!?AjiB 1 4 0g<0fifai4 0g6{C;^f;}'^®-CS: 

[0067] ^3l^VyX%^1^ \\9<m 

m^zm^(6i\.tz%3i}2>.'^yK\ 19d{4. 139 (tfcffl 
WSStte) Ic^-TJ: dtc. :5fesS®l 0 2cOf*iHtciStt 
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ti>ixtim3m^mm:^M.mA i o 2 kcottiMesi 0 2 

l¥;*Ab''>-B14 6a«, m2lll!lj^l 4 0<7)F*i®tc|S 
{t^>ii:^^m3fflf^»j|3>{?A?iB 1 4 0 gc^ztSifiS 1 4 
0 g 7 tc;{f ^'^fc^-CKA LT V , 

c 0 0 6 8 ] ±i&<7)mmzxtiii. ms i^yxuwu^ 

2iaSM14 0l*lS-3KW*reiIfc^«lL. SI2<7)4jt'iT{i 

^iOSg2^ltr1i[i 4 0(c*^LT3tW:tr[Si(cf?t6-r-S.5feSI 
^ 1 0 2 1*1 S:3l£tft^rr6lic:^l»-r •!> c^-C\ .1 cOlS 3 1^ 

[0069] ^i^iz^ msuyx^^mmi 1 9{i, ^ 
1<^«.«-C'(i, lEIiJi^l 4 6 tcK(t'^;fX/t|g31f;{?Ae 
y B 1 4 6 a i: |g 2 1 4 0 (ClS(t ^^T-Jtlg 3 

ffl^A^l 4 0 g i:CO^^f^ffl(CSV^T3KW:6-ffiltC^» 
m2(0tt®Tii, m3l¥;^At°yA 1 1 9dfc5fell 
mi 0 2(Cl5{t^>^lJtm3^^«)mA^A 1 0 2 ki: 
<o^-^f^fflt X 0 5l»ttritatc^i!rr -6 J: 5 , ^ <o|g 3 
UyXU^^Ml 1 9^^t!i$-y:S!ta6<7);<rA«S:2o 

[0070] Ltzt^-ox. zti(^m2mmmi4ot3}: 

v^9mmio2i:^'r^iyyxmmcoikM^m<-r^z 

m 0 2l,zmfi^tli>:fjM,Mt:mLLXmm't&.ltt'^ 

[007 1] (m2mmMm)miO'~-mi2iif^2m 
mmmx'h § u yxmrncom^mx-h -ox. z<7)uyx 

[ 0 0 7 2 ] 01 0{±7^^^^«cO^yXM®i7)^BgiaT' 

5tm/m2mM:ff-( ¥fS2 04cr>fimmmm. (c) 

«ill2lli6jli2 0 7i3 J:tX||2PL->'X«^gB«2 0 8 
cOiEBH. (d) Ji|g2^«2 0 7i3i:t/y>-i/2 1 
5<0jEffil2-CS>S« 01 Ifcil^fHl 2«. ^Mti. 

[00 7 3] 2oiiim^m. 2 0 2iimi^m. 2 
0 3j±mijtji;y>f m-c, ^ti{^<7)m^t5J:xmmt 

[0074] 20 9iiXx/2 1 o\.im^^Kmv(r>^m^ 

Sr;<? <y h-^S-t46c7)Sg 1 iJ J:tXSg2 7Pr;i& >y hWLTh 
1.0 ^I71xr;*.yh^2 0 9{i. '^:5r«^3K^3i^ 

Kf§f2 0 3t-#:fc!5:-:.T3ttt*l*ItcSt|Jrr€.. IS 

2 7UT;<?-y Vm.2 1 0«. ig^-S^^Tt^ji-r/ia^cT) 

[0075] 2 0 4 Jim 1 Um^^ 2 0 30|*gffit 
m) . 2 0 7 am 2 mM:^'-i Kfi 2 0 4 cr>^m^zm^Th 



tixfz-m2minxh^. ^2m.mi^-i vm2 0 4cr)^\- 
m{m\,z\i^2 5 2ifi^y)^ :i<r>mm2 3 2\mim. 
MA'^ Ym2 0 3(r>}Hmt>zmkfjmzmfi^ixtcm2 5 

St^^LX^^h. ttz. ^2mM^-i h'iW2 0 4«. 
H 2mm 207 1 3Ktt*[6ltC— #:W(-5^i6-tl. <t 3 1 

m2m}m2 ouzm^'^ttix^^^. 
[0076] m2m}m2 o iconm^m^zii, mms 
^^-2 1 i*«ffl;^a^nTv^i., m2m)mmmi;y2 

1 ifi. ^imimmx'h?>m2^m^\^yi4i 
tmmi,z. ^2mM^'^ v:m2 o 4cr)mif:r: (ft^;* 

^) 5:RilL-C. milltftW2 0 2cOrtSt33K(fc/5-(6]tc: 

m.nt>titmizmMfsmsmzm-^Lx\,^i> , 
[ 0 0 7 7 ] » 1 iit6fai2 0 2tmmm o T-iae-ri. 

iS2iitt^2 0 7{i, sm2 52tmimim2o 
2 (Ty^mizm'T intern 253b o^-^ab t i •? , ^ 

i^Sgliai)Mi2 0 2fc-{*:(nJte-r&ti:tt=, fSfigifth" 
^^2 1 1 tmiW^'^ F)Si2 0 3tlS{t^>ix:':r26ff;A: 
t <r)%^miz J: D s c: 1 icji;^ ^ Kfs 2 0 3 1^^^ 

vxm^fjpi'^zmmm^h , 

[ 0 0 7 8 ] |g 2 Hiilfgi 2 0 7 *i3fettlal 0 T-UKE L^*< 

mm2 5 2 bmimM:^^ Ym2 0 3«op«j®t::3\afci5rr6i 

(clS(t4>ixJt«2 5 3 tcofl^f^ffltcJ: OiSil^-f 

ll2lli6fflS2 0 7i:(7)f^ffltCj:OC:<OSg 
2IH!iM2 0 7i:-*Wtc3t*fc6-|fiIfc:^t!rrs. 
[0079] 205{i. ^imvyX23 0t:icr)mi 

muyx2 5o^%^-thmimi^yxm^w^2 1 3 
t>^^j-Y:^-^i^^mmi-thztf,zx'o , mm\yyx 

[0080] ^m2 0 5cOi'|-®mS8mfl^2 05b 

ti^mifi^tlXiS*)^ Ccr)£igP2 0 5b«, |g211jt*'W 

Hgs2 0 4 <r>fimizmfi^ixfzmiii>z^n'&m2 5 5\,z 

O5a*iiS{t^>^tTJD0, ^c^;^A«2 0 5 a<i. ^2 

m!rtS2 0 io:>mwvmt,zm'rhixtz:^M.^y2 o 7 a 
[0081] SI 2^<§i 207 t^^mm *) xm^-ri 

5fell(§i2 0 5{i, OgB2 0 5 bi:m2ffl:ji^'-f FMi 

2 0 4<?)rtB{C^tt^>iX)t«2 5 5 fciOf^-^f^ffllcJ; 0 
itit;?:?-^ H^fxStt ttc. ^A?«20 5ai:|g2^») 
®2 0 7«^'hBtcig{t^>n/c;^jUh'>'2 0 7 atcT)!^-^ 

i^mizx *) . zcom2mmm2 o i ^zn\^ximnp:\>z 

[0082] 21 '5\tm2'mMii^ m2 0 4<?5rtMtC 
1 5(50i'|-ffiiWi;&Afi^2 1 5 a*«iS(t^ixr*j 0 , ^1 

(0;<^Ab->'2 1 5 a{iig2a:3tt;&M m2 0 Acr>nm\,z 

iSft^)tL;t;*A«2 04a (010 (b) ) i:«-^LT 
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^^?>> tfz. HI 0 (d) {c^fiotc, 1 5 

[00831 mimi^2 0 li^mm o -cuisg-r -s. 

fc, yyi?''2 1 5 Jl, tJ5D^#km2^l!rt§i2 0 7(7)3 
*c7)Mi:«?)f^^#ffltJ;0, >Ii7)SS2IMJ)fS2 0 7i:3te 
ttlHli9T—-ftlHllE-t.?.tti>l:, ;erAty2 1 5afcSI 
2itii;«fW m2 0 4£7)f*]ffi{:gtt4>iX7t;&A«2 0 4 
afc<7)^^f^ffl^3j:'9, Cc7)|g2iSil;{f-f b'|gi2 0 4t 

[0 0 84 J 2 0 8«Sg2Sf^>'X2 5 iSr^^-rSIS 
2Si/>-X«Jtgp« (i^yX^^j^gpW) -C'S)!.. lai 0 
( c ) (c^-r i a tC, m2ffifl'>'Xfi^^gP«2 0 scoi'l- 

fz. m2SfU->X«Wg5tt2 0 8cOi'l-Wc{±3*cD;i&A 
tr>'2 08atK{tfeixTV>T, CliXibcO;*?^^^ 2 0 
8 aW, 01 0 ( a ) tCS^-rxVtt.«-C'{±, 5t5lfil2 0 

5<DfHmi,zm.i'r^fii:im2nm:fi-umA 205 cco^^i^ 

[0085] m2mim2 0 it^tmrnox-m^^-t^ 
^2pvyx»5tgp«2 0 8t±, m'ox^tm2^ 

i&^2 0 7c7)3*<7)Mi:<7)^-a-f^fflCJ:'). ;<^lg2ll 
iW§f2 0 7t3KfaiIIIO-e-*lflHK-t5ti:t>t:. 
y 2 0 8 a k 5t5S® 2 0 5 cOrtffitCllSlt <otLfclS 2 Sfffl 
;i?A;^A2 0 5cfccO^-^^^M{^J:'5. i«5felSMi2 0 

[00 86] ^fe, :i-^)W'i:^^2i6i±. ■mimmmm 
x'h^msmn^-itJ'^^ 1 2 3 etmmiz. m2m\yy 

X%^mi2 0 8 Sr«^ltt:frt*0*»o;{f ^*f<c2 2 0 

[00871 <j:(ca 1 0 ic^i-xi'^ffli**^ yx^n 
2"7-< HM*;x-ix-r-i, k . lai 1 c^-rt'ia^^sic^ 

[00 88] CcOtt'ra^mtfeV^T. m2Pl^>'X»1t 
SP*f2 0 8i05'hffllcKft^iXJ^o;<?^t'>'2 0 8 aJi, 5fe 
ffi^2 0 5fi0i*iWt;:igft^>n;tll2S:*ASA 2 0 5 c 
cO^a)0#*)'9g?2O5c2^^'^^'&LTV^|,. i<^t3]0# 
0 SB 2 0 5 c c7)iti{i;<r A f > 2 0 8 a cT)!:^ J; 0 1= 

[0089] Cic?)^, U ^^2 1 5 COJ'f-mtCiSitfbfX/c 
f}J^\£y2 1 5a«i:. |l2Sfljt;<r^ Kffli2 0 4cort® 
(-|g(t^.^TJt^2ffif;>{f A«B 2 04 aC7)flJ'?#i5'3gP2 
0 4atC«^LTV^^C:i:tCiO. m2l¥U->'XR}#Si5 
«2 0 S,\tW,2mmM^^ HM2 04(0f*IffitC@K-^-t 

:^|6l*--:>;i/^5*«s2 2 OfflHWt^Six-i.ClkT-'J V-^^ 
2 1 StiSS-T'S. 

[00901 ±i6oJ: d ^2 uyXP«i$ia5« 2 0 



B><rmmi^<n^Wf . T^rAtf y 2 0 8 a kig 1 i^yx 
MfS2 0 5 \.znm^zmvthi\.tz%2^fiJMi^ 205c 

k<7)f^^f^ffl{cJ:-:>T^i6^>tL^|g2U ^-XPfti^^W 

2 0 8<0^^®2r. ig2<?5lfc^tv%d« 

[0091] i^^t-uyXMfgf^ffStOS (011) A»^> 

YWiZX-J^-fht. »2^^>'XffiJ#gPff2 08 
CO*Ab-y 2 0 8 a/&^'|^2jB;{?i>.«A2 0 5 c*»A>iltt 
||2pP>X«KgP^r2 0 8«. 3-^/^>'^':^.2 1 6 

<r>\^wm^zi. iouy^2i 5{c3fett:^[6i{c^«L^36* 

[0092] ZCOX 0 ^2U>XMmAmi2 0 8 

iO^«i:fe-i6i(0^2a*^ u 2 1 5 b(r>^immiz 
m2u yxmu^^ 2 0 8 cD^mam i ^o^fc^-c-ab 

2.. 

[0093] ^jd. ittc, m2vyxmunmi2 O 8 

^|glcO^,*i3!)>^>m2<:O^mtCfl)0^x.i.a#<±, IIIU- 
>'XM^2 0 5tcrtM{:ISft^iXitll2Sf;«rAaiA2 0 
5 cfi. m2^>'XI¥»fiFge«2 0 8«0i'hffllC|gtt^>iX 

yi*Afy208ak^-^-t«., citLtcAD. SS2py 
XmU^U^2 0 8«i-en^ T'SS^LTV^Jt U ^^^2 1 

5t^(:,mM'th<r>x\ w>i\yyxmm20 5\m,2v-y 

Xm%im-¥i2 0 8S: U yi^2 1 5*^(i>fiiffii$-li:S#ffl 

[00 94] iRtci^yx^^T?-^ vms. m\2){,Z 
^h\izx-j>.'fhk. ^)yy2 1 3(mmizm^hfvrz 

;5rAbV2 1 5a<i, S^2Pilji;*V m2 0 4Ortffl 
tiSft^tl>tll2Pffl;<?Afl|B 2 0 4 aC05 H;l^2 0 
4a3tffi^-r2., F|^2ffHgti-r2.C:i: 

[0 09 51 |g2SfU>X^SmW2 0 8limi 

<mMX\i^)y-!f2 1 5fcflK-^LT^irf--l.(0-C, 
«7)Sg2)RW>'X«l$g8«2 0 8tf05eWt;«LTSli::fr|Sl 

1/ yXRJ^SP^J 2 0 8 (c J; -5 TffiJ* $n-6 \y yX<r>mZ- 

[0 0 96] (Sg3S«Sfe?^») 01 3-01 5«»3|l 
•!> 1^ yXMfSitfOlSfiicHt'^b -3 T , C coi^ yx 
M^{ill»Jiii5: 2oi5tt't 3giA:K^«(iiT'$>l> . 

[ 0 0 9 7 ] H 1 3\i'f\y^<nvyx^(nmimx 
h^X. (a)JiBr®0. (b) «l|2iSat;y>f F«3 
0 7t>J;t/m2PpyXfil^gji«3 0 SOIEpa, 

( c ) \,im2-&Mif-( Kffi3 0 7t3j:t/y >'i?''3 1 5c7) 

[0 0 98] 3oi{iiii^®, 3 02\,mimim. 3 

0 3{illlitJt;y'f Hf§fT', ^ix<i><?)««fc it^lftf^ti 

1^ 1 m^mmx'hhm^aiifm^ii n tT'$>^ , 

[0099] 30 9iii:lf3 1 0 {i^3KKi'l-tf0^3t 
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l^iz^mt^, W.2yVTi] v 1 0{i. -iimtiM 

[0100] 3 0 4{ilS 1 ittJtjy-f Hfif 3 0 3<0(*lBDt: 

ffi^^ji ^ ix/clg 2 MIWl T'S) mm 3 0 4 c^^h 
ffif^tttSS2llllj;<?2.|g|ilt^3 1 \ t,m7i.^^fiX 

^<nw.2miifi2^wm^v3\ its. mimmm 

:^-f H1iS3 0 ScomiffZ (ft^^A) ^MilLT. ^1 

[ 0 1 0 1 ] ^^c. m2mmmcr>9m^kmzii:^M,\i->' 

3 5 5*^IStt^>i^TV^•C, icO;^Ah-:^3 5 5{±. ^1 
|giftM3 0 2C0l*I®t:iS{t^>tT^;e?A«fc^-&LTV^ 

So 

[01 021 30 7«m2li;jt^'^ m3 0 4C0P«3®{C 

ffl^34^^i^v:^2ia!jM f$)S. f^2mmm 

3 0 7 c^hiBt^CtimiS 3 0 7 a fc ^JSg7 y^i^ms 

0 7b A^iSff^/lT V^S , 5 yi^'gP3 0 7 b 

1 iSjt^'f vm3 0 3coi*iHt=^fifi:^i*ii:m(t^>ii3t« 

SSOt^-^LTV^S. 

[0 103] ^fw, 3 0 6l,±m2mM:^^ Vmsoicr, 
m§P3 0 7 ai:f*SS7 5^>''aJ3 0 7b i; c7)ratcffi*^ 0 

m:^m^z^^n^i-y h 'J v:?^T'«>s . m2mmmm 
»b-y3ii{±, m2mism3 0 4<7)mn?:mLX'r-y 

h^y^so 6<r)i>mi,zmif(^tirzi--y hgP3 O 6 at 

[ 0 1 04] »i^«SF3 0 2tiimimxmmt^ 

ii2iiiji«3 0 4{s, m2m}:^j^m}^'y3 1 1 
fcsgiia&^3 0 2coif^miz^i'r(^titzmtcoi^^i^m 

izX'O. zer>mimmm3 0 2tH¥mi^rr^bbi> 

iz. :^M.t'y3 5 5tmi^mm30 2cof^mi,zm.i-r^ 

Ktz:^ J^mt cOiS-^^ffltc j: 0 , ^ coH 1 mm 3 0 2 

[0105] m2mm3 o 4t<mim o-c'iHitet^*^ 

^>3feffl:^(6ltC^»-r.|. i: , m2m.m:ff^ h'fgi2 0 4ti:. 

m 1 ffl:ji;</w FM3 0 3 coff^mizm^mzmfi^tttz 
m3 5ot<r>^^i^mizx'omM^^ ¥^ii^tti> 
ic, ■r'yhuy^-'3 0 6bcr>i^mizj:y)z<7)m2&mfs 
20 7 1 -i^mzy(Miijmzm]^i> . 

[0 10 6] 3 0 5{i, tHim\yyX3 50t:i<7)mi 

m\yyx3 5oi^^-t?>mimuyxu^mm3 1 3 
tif^mz^-r^9immxh^. y*-^i^yym^^ 

0, igisf^>'Xfiii^pifm3 1 ssnsomLtr^-h^-^ 



[0107] 5tSI®3 0 50i'hffif*gp{;{4;>{?-fc.K'y 3 5 

S^-'Ktt^ixTisD, i(7);<?At>'3 5 3tt. Sg23lt& 
ffi3 0 4iOrt®tlS{t'?>^i^c;i7A?i (^H^) tcfS-^L 
TV^I,. ^/c. 5feBIffii3 0 5cortB«43yfi)f^33'9^# 

lejl;;^-^ KM 3 0 7 a)mhm-^LX\< ^i, . 
[ 0 1 0 8 ] SI2iaSi^3 0 47&-'3KtllIiI0-CIslfet-'l. 

3t«®3 0 5«, «}'5^#fc^2itji;5f^ m3 0 
7<7))66i;co«^#ffl{cJ:03Ktt:^rrtitclji*M F§ix.|> 
thttc, ;<rAfy3 5 3tlS2lll6jS3 0 4cO(*Iffifc 

3 0 4 tc^t L-C3t«i:5-|nifcffii=^S!rr . 

[0 109] 3 1 5«|l2l&t!jfij3 0 4<?)rtffitCffl;^a 

^ii7tu>'i/ (iMliSPt}) T'S>|.« c:coy>';?'3 1 5w 
i'l-ffitc:<±, 013 ( c ) \,zm'tiio\,z3m<r)iiJ^yfy3 
1 5a*>'IS{t^>ixTt>0, i/l^>c^*Ab'>-3 1 5 a{4 
m2lliJ)®3 0 4<:0|*I®lcStt^iXJt;<?A« (^0*) 

ic^-^tTv^i,. s/i. uyy3i3<r>nmiz\t3'rm 

# tcss 2 ii:ji;^r'-^ KM 3 0 7 ff^mm^-^ Lx\^h. 
[0110] ^2mim3 0 4 0 -C'HHK-r-i. 
t, ')yy3i5\i^ 9m^3 0 3tmm.iiz. m'ox^ 
km2mM:ff-( m3 0 7comb(^m-^i^mizx*)mi 

:*riBltCil3i*M h'§tL-l.ti:tt3. ;«fAt'>'3 l 5 at 

m2mm3 0 4ff)\f^mi,zmfi^tif::AJ^mt<r>^-^i¥ 

[0111] 308iim2mi-yx352^un^^m 
2m\^yxfiknm (uyxu^^n) x^^h. mi 3 
(b) iz^-tjioiz. m2mi^yxunm3 0 8cr)n 
mzi±3rm<i]*)x^ii^mif^tix\^x. :iixh<^m^ 
x%^zm2mm2 0 7<r>3^mm^vx\^h 1 1 
mii5J:x/m2mmmmtmmiz. u4)vj<~^-3 

[0112]iai3 (a) tw^-TT^^^t^Tti:, IS2P 
P yX^^mi 3 0 8 {± . 3 3 1 6 cr)#^f^ffl 

[0113] .ICO J: 0 (,z. m2\yyXWm^^3 0 8 

(rfmm\pi<r>mmK 'j>^3 1 stcossf^ffltcto 
[0114] mzv-yxmm^'r^y^ mi 3) *»^> 

V-^ H4t^ (HI 4 ) (cx-^-r-s.t, m2afU>-Xfi^ 

3 0 8b 5fegK« 3 0 5 1 ti , ffiMW t 
A^y^W.3 2 0l<ZTS.-:5<. 
[0 115] ^t>i<zuyx$m^v^ v^im (014) 
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20lC^y>|§{t4>tl.TVvSflSI53 20a (SfMf^fflgB 
'3X?^9*#:3 2 0f6l#tc3i^UTV^yv:U>';/3 1 5*^ 

[0 116] 'jy:f3i5f)^(^mmLtzm2mi^yxu 

-f;W<^-3 1 ei,Zl-oX:^^^^i^3 2 0l|lHC#^$ 
iX, ^comm. ;i?^73|s:fl53 2 0f«Cl6l*^-5T^Mlt-C 
< •g.5tSl^3 0 5 cOrtStciS-^-ri. . 
[0 117] {!]^3 2 0aCf)imi^miZ^'^Xm 

2 yX^^^tt 3 0 8 *i 'J V j/ 3 1 5 ^^Ht-f 
SIIBiLTV^§m2ISU->'XTOgPW3 0 8C7)^I!){7);K.« 
Srm2<0*l®i:V^a. 

[0 118] i^commzx-yx. m2ppyx««fgg 
« 3 0 8 tiis 1 <o^fc«r{± *jyy3i5 tsK^ lt^ 

i8fl.<0T. COll2SL'>'Xfi^}?fg5W3 0 8O3KWt: 

j&^oT. ^2ffifl/>'X«j#aJ«3 0 8tCj:^T»it§a 
[0 119] 

i^mco^mi ±^(^mmt-t>m(>i}-^d:x^i,z. mi% 

comsizmtx. mi(7)^x'iimi:^j^mi^^mtirij 
miz^mt. m2(o:^mx'ii^comi:^M.mzMLx± 

[ 0 1 2 0 ] $ <^ (c, yxm^^mi. m 1 co^mx- 
7t«[Srr6itc^i6L. m2<7)^mT^m2:^J^mz^^ff> 

fitzAJ^mt (m^^mi,zi: K)%mi\^^zi^Wrfh i o 
t,Z. ^co)yyX^^mJi^m^-thtz)i>(0:^M.m^2 

[0 121] L;t*^'-7-C, <Ii^^>mli^J:t/^al2;i^J^^(Si 
S:*^&H^XMMO^«^«<-r^it*^T'#^. t 
t:. C:ii^mifcJ:t/m27:?Amc^{t^>ni.*A«2: 

[0 12 2] ll2^B3c7);<,;>{5^fail-J;ix{i\ 

lH-SOT\ cco^yXffiftgpWiOTfeWlcMLTSi::^ 
^^(r>0^^mitt^:Lt-ffiX'^^. Lf^ti^-^x. ^(r> 
\^yxmmm\.z)^-^xms'^i^i>\yyx<mimm: 

m\ ] T-nai^i®«®coi/>'Xiijgio«^ia-c-$>-i>, 
[112 ] m&n<r)'9\mm^mx'^h . 

[ a 3 ] » 1 Ili6f§[co5'f-®SBH0X'*) i. . 



[114 ] m.'m^^ Yn<n^mm^mx'^h. 
[ 0 5 ] ^ 2 mm<^^mmmx'h h . 

[06] >-A' y:5'-*a«$:iE®*-4.;^/cffB&[a-CS>i.. 

[07] ^mm.(r> V yx^a)mmx:h h « 
[08] h-ffllSfittScou-vX^coW^St'*) 

[09] itfflfflU^^SIcO 1^ VX«miOm0-C'S) -g. . 

[0101 'fvwm>\^yx^<nmmx't>h. 
[01 1] 4'rBm«io^>-xii«co:B«[i-C'?>s, 

[012] h'tt.«co^yXMfS[(O^)j5;0-C$>.g., 
[013] xl-«ffii7)^^XMWc7);«^T'S>?>. 

[01 4 ] v-f Y^<r>vyxm!^<rymim^hh, 
[015] ?fclitt«O^^X^W«^0-CftS. 
[^^-^OiftHJ] 

1 0 1 ■.w.\myyxiir^)vy~ 

10 2: 

1 02h : ?^ 

1 02 i : miP;{r^« 

1 02 j : m2Pffl^A« 

10 2k: ^38f^t!lffl*A«A 

1 02k6 : y-f HMjafi[a 

1 0 2 k 7 : itiPea 

10 3: ^2PU'>-X:J^/Uy- 

10 4: jSiS© 

1 04n : m2fiHiiX±i^)>'N'- 

1 04p : ||2Sf;<7Ab->' 
105: v-vy^J'-ifiiK 
106, 1 07: 

1 0 8 : i^-^ y :5'-|gi!»V^;^>y h 

114: mmLmw. 

115, 116: 

1 18 -.^w^m^tmi 

1 1 9 : ^3ffiP^>'X:^;^r- 
l 1 9 a : raP?t 
1 1 9d : m3af;i{?AeyA 
1 2 0 : ;^"'f K^'-yi^A 
121 :|52m3P;<f^ hVN- 
122: m3Pm±*^^^'- 
12 3: ^^JBlfiR 

12 3a: ^^fl 
123d : ||lPmAb">- 
l 23e : HSPJtS-ti-yN'^'. 

134: W.A'^VyXit-)Vy- 

13 5: mSigj 

136 :w.\mim 

137: 7T-^>^-igi&^T 
13 8: X-A|g»jdr'r 
13 9: Itjttpy^f Hfif 
140 :m2IIIWSi 

1 4 0 g : m3ffif^i&ffl;<rA^B 1 4 0 g 
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1 4 0 g 1 : ^uamm 

1 4 0 g 2 : "rUmj&Hm 

1 4 0 g 3 : s Vfi-^v-mmm 
1 4 0 g 4 : s Kyi^xi^saea 
14 0g5 :m»h'o&m. 
1 4 0 g 7 : mmim 
1 4 0 f : mmm 

14 1: ^2Mll^i6lf y 

14 6: mmm 

14 6a: M3PX?Ab'>-B 

1 5 0-1 5 3 : mi~»4SfP>X 

2 0 1: m^m 
202 -.mimsm 

202 a: rtX's.yn^ F 
2 0 3 : H 1 iSjt^'-f Vt^ 

204 :m2m.m^'-( m 

2 04 a :SI2Pffl;*A«B 
204a2 :mWt>*)^ 
2 0 4 a 3 : 5 H;l^ 
2 0 5: Mim 

2 0 5 b : agP 

20 5c :m2Sfffl;{?A«A 

205c2 -.mrnhK)^ 

207 :M2llt!j© 

2 0 7a: ;^Af>- 

2 0 8: m2muyxyiifi'y- 

208 a: 

2 09 :miyur:f> yhm 
2 10 :^2 7UT;i?-/F:K 
2 11: l?2ll»gWey 
2 1 3 :||lSf^yX;^;^^- 
2 14: U-K^t-i-' 
2 15: 

2 15a: fj^MV 
2 16: rz-Y;pyN';tx 
220 : 



250. 2 5 1 m2mu>X 

2 52 -.mm 

2 5 3, 2 5 5 : ?1 gp 

3 0 1: mmm 

302 :^1II»)M 

3 0 2a: :^X^U^^ K 

303 :miiijt;<f^ vm 

3 04 :||2lliS1if 
3 04 a : l|2Sffl;*A?iB 
3 04a2 : iJ]K>mi^^U 
3 04a3 : S H;l^ 
3 0 5: 

30 5a : $fesIiiF^O a}t;&A 
3 0 5 b : Ogp 

3 0 5c: m2mm7f>j^mA 

30 5c 2 :-roO#t>'5gS 
306 : y M»>-^ 

3 07 :m2m.m:^-( m 

3 0 7 a : ;aa5 

3 07b : f^S^7 7V>'-SB 

3 08 :f^2m\yyX7i:;ur- 

3 08a: ;i&y>.e> 

309 ■.mi-7UT:^ yhWi. 

3 10 :|g2 7Pr;<?-y h« 

3 1 1 ■.m2m}mmm\^y 

3 12: m2^>-XSf 

3 1 3 :mimi^yx:ii^juy- 

3 14: 'J-K:^.^'' 
3 1 5 : U 
3 15a: ;>JrAtf>' 
3 16: 3-f;^A^^ 
3 20 : jti^^:^ii: 
3 2 0 a : flgP 
3 5 0 : «g|5 

351, 352:mi, Sg2P^yX 
3 5 3. 3 5 5: f}h,\^y 
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[04] [05] [015] 




141 



[06] 



105c 
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